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SARCOMA  OF  THE  FEMALE  BREAST; 

BASED  UPON  A  STUDY  OF  ONE  HUNDRED  AND  FIFTY-SIX  CASES. 

By  Samuel  W.  Gross,  M.D.,  LL.D., 

PROFESSOR    OF   THE    PRINCIPLES  OF    SURGERY   AND    CLINICAL   SURGERY   IN 
THE  JEFFERSON    MEWICAL  COLLEGE   OF   PHILADELPHIA. 

In  my  Treatise  on  Tumors  of  the  Mammarij  Gland,  published  in  1880, 
may  be  found  a  chapter  on  sarcoma,  in  which  the  general  pathology 
and  life-history  of  the  affection  are  deduced  from  an  analysis  of  sixty 
cases  confirmed  by  microscopical  examination.  This  account  remains 
up  to  the  present  time  the  most  trustworthy  description  of  this  neoplasm 
with  which  I  am  acquainted ;  and  it  constitutes  the  only  one  in  which 
an  attempt  has  been  made  upon  anything  approaching  an  extended 
scale  to  determine  the  relations  which  exist  between  its  minute  features 
and  its  clinical  characters.  Feeling  that  many  points  were  still  obscure, 
I  have,  during  the  past  seven  years,  kept  a  careful  record  of  my  own 
cases,  and  noted  those  reported  by  other  surgeons,  so  that  my  collection 
now  embraces  one  hundred  and  fifty-six  cases,^  including  nineteen  of  my 
own,  a  critical  examination  of  which  affords  the  data  for  this  paper. 

The  varieties  and  subvarieties  of  sarcoma  of  the  female  mamma  are 
the  same  as  those  met  with  in  other  organs.  The  principal  ones — the 
spindle-celled,  round-celled,  and  giant-celled — are  determined  by  the 

1  I  have  to  express  my  thanks  to  Dr.  Sands,  Dr.  Markoe,  and  Dr.  Bull,  of  New  York,  and  Mr.  Bryant, 
of  London,  for  unpublished  cases  from  their  practice,  and  to  Mr.  Henry  Morris,  of  London,  Mr.  Hum- 
phry, of  Cambridge,  Mr.  Bunks,  of  Liverpool,  Mr.  Whitson,  of  Glasgow,  and  Mif  Page,  of  Newcastle- 
on-Tyne,  for  the  final  histories  of  their  recorded  cases. 
NO.  CLXXXVII. — JULY,  1887.  2 
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prevailing  form  of  the  cells,  and  the  first  two  are  further  separated,  in 
accordance  with  the  dimensions  of  the  cells,  into  the  small-celled  and 
large-celled.  The  subvarieties  are  constituted  by  the  nature  or  arrange- 
ment of  the  intercellular  substance ;  by  various  transformations  or  com- 
binations with  other  neoplastic  tissues;  by  the  presence  or  absence  of 
duct  or  retention  cysts ;  and  by  the  persistence  of  glandular  elements. 
Hence  the  modified  forms  of  sarcoma  are  the  fibrous,  lymphoid,  alveolar, 
myxomatous,  cartilaginous,  osteoid,  calcifying,  melanotic,  telangiectatic, 
hemorrhagic,  cystoid,  solid,  cystic,  and  adenoid. 

Of  the  varieties  of  sarcoma,  the  spindle-celled,  which  include  the 
fibrous,  constitute  68  per  cent.,  the  round-celled  27  per  cent.,  and  the 
giant-celled  5  per  cent,  of  all  cases.^  Of  the  subdivisions,  50  per  cent, 
are  cystic,  the  term  including  the  barren  and  proliferous  cysts;  50  per 
cent,  are  solid  or  noncystic;  33  per  cent,  are  adenoid,  the  glandular 
structures  persisting  principally  in  the  spindle-celled  growths  ;  12.80  per 
cent,  are  myxomatous,  the  combination  being  almost  peculiar  to  the 
spindle-celled  and  cystic  tumors ;  7.69  per  cent,  are  telangiectatic  and 
hemorrhagic  ;  7  per  cent,  are  cystoid,  or  the  seat  of  softening  cysts  ;  2.56 
per  cent,  are  osteoid;  2.56  per  cent,  are  calcifying;  1.21  per  cent,  are 
cartilaginous;  1.92  per  cent,  are  alveolar  ;  1.21  jjer  cent,  are  lymphoid  ; 
and  1 .21  per  cent,  are  melanotic  or  pigmented.  It  is  interesting  to  note 
that  in  the  ten  examples  of  calcification,  chondrification,  and  ossification, 
the  tumors  were  spindle-celled  in  seven,  and  cystic  in  five.  In  the  three 
cases  of  alveolar  sarcoma  the  tumor  was  round-celled  in  two,  and  giant- 
celled  in  one ;  while  both  of  the  pigmented  growths  were  alveolar  and 
round-celled. 

Like  the  other  encapsuled  neoplasms  of  the  mamma,  circumscribed 
sarcomata  are  ovoid,  rounded,  or  spherical,  lobed  or  bossed,  and  seldom 
smooth  and  uniform,  the  surface  irregularities  being  most  marked  in  the 
cystic  variety.  As  a  rule,  they  are  unattached  to  the  gland,  but  push  it 
aside,  compress,  and  flatten  it,  or  cause  it  to  atrophy,  although  they  are, 
in  rare  instances,  united  to  it  by  a  pedicle.  Their  consistence  varies  with 
their  minute  structure  and  degenerations,  the  pure  spindle-celled  and 
giant-celled  tumors  being  firm,  like  fibromata,  while  the  round-celled  are 
soft  and  elastic.  The  spindle-celled,  however,  are  soft  in  about  one-third 
of  all  examples,  when  they  will  be  found  to  be  composed  of  small  fusi- 
form cells,  or  to  have  undergone  myxomatous  or  fatty  transformation,  or 
to  be  the  seat  of  interstitial  hemorrhage.  The  round-celled  are  hard  in 
about  one-sixth  of  all  cases,  when  they  will  usually  be  found  to  be  rich  in 

1  Of  the  nineteen  cases  that  have  come  under  my  personal  observation,  thirteen  were  spindle-celled 
and  six  round-celled.  Of  the  former,  five  were  firm,  small  adenoid  growths  ;  one  was  a  telaugieotatic 
and  myxomatous,  and  one  a  myxomatous  medullary  sarcoma ;  six  were  firm  cystic,  and  in  two  of  these 
the  cysts  were  filled  with  vegetations.  Of  the  six  round-celled,  one  was  lymphoid  ;  one  was  a  myxo- 
matous cystic  medullary  growth  ;  two  were  proliferous  cystic,  and  one  of  these  was  medullary,  and  two 
were  cystoid  medullary  tumors. 
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fibrous  intercellular  substance.  In  one  of  the  best  illustrations  of  round- 
celled  tumors  that  I  have  ever  seen,  the  tissue  was  dense,  so  that  they 
are  by  no  means  synonymous  with  soft,  medullary,  or  encephaloid  sarco- 
mata, although  they  are  usually  much  softer  than  the  spindle-celled 
variety,  since  they  are  peculiarly  rich  in  cells  and  bloodvessels,  and 
since  their  intercellular  substance  is  usually  mucoid.  The  spindle-celled 
growths  sometimes  creak  or  cry  under  the  knife,  in  which  event  they 
come  under  the  category  of  fibrous  sarcomata,  from  the  large  admixture 
of  fibrous  tissue.  Their  consistence  varies,  moreover,  with  their  stage  of 
development.  If  they  are  solid,  it  is  entirely  or  almost  uniform  ;  while 
they  are  soft  and  elastic,  or  soft  and  fluctuating  at  some  points,  and 
especially  at  the  larger  bosses,  and  hard  at  others,  when  they  are  the  seat 
of  cysts  occupied  by  fluid,  or  solid  contents,  or  by  both.  In  about  one- 
fourth  of  the  cystic  growths,  however,  the  tumor  is  firm  throughout,  in 
consequence  of  the  cysts  being  so  deeply  seated  as  to  elude  detection  by 
manipulation. 

On  section  the  spindle-celled  tumors  are  usually  smooth,  succulent, 
and  glistening,  and  of  a  white  or  grayish-white  color,  particularly  if 
they  are  poor  in  vessels,  the  tint  being  rosaceous-white  or  rosaceous-gray 
when  their  vascular  supply  is  larger.  The  round-celled  tumors,  on  the 
other  hand,  are  rarely  pure  white,  but,  from  their  relatively  greater 
vascularity,  reddish-white,  reddish-yellow,  or  reddish-gray,  the  hue 
being  not  infrequently  comparable  to  that  of  the  foetal  brain.  When 
they  are  highly  vascular  the  rosaceous  tint  is  very  marked,  or  they  are 
pervaded  by  macroscopic  vessels  ;  or  dotted  with  minute  spots  of  ecchy- 
mosis,  or  patches,  or  streaks  of  bright  red  or  brown,  or  various  inter- 
mediate shades  of  pigmentation.  In  not  a  few  instances  the  soft  brain- 
like tissue  is  so  extensively  interspersed  with  clots  of  blood,  and  with 
tomentous  cysts  containing  blood,  that  the  term  hematoid  or  hemorrhagic 
sarcoma  is  not  inappropriately  applied  to  them,  or  the  term  fungus 
hematodes  when  they  protrude  through  the  skin.  A  pronounced 
yellowish  color  indicates  fatty  metamorphosis,  which  may  pervade 
almost  the  entire  tumor,  or  be  confined  to  limited  areas  or  to  the  vegeta- 
tions alone,  while  the  remainder  is  white  or  gray,  thereby  imparting  to 
it  a  mottled  aspect.  A  yellowish  tint  also  denotes  myxomatous  changes, 
so  that,  as  in  the  former  instance,  the  mass  of  the  growth  may  be  white, 
or  rosaceous-white,  or  rosaceous-gray,  and  the  vegetations  be  yellow. 
On  the  whole,  however,  gelatinous  spots  dotting  the  surface  of  the  section 
are  the  best  characteristic  of  this  change.  Now  and  then,  or  when  great 
vascularity  and  the  fatty  and  myxomatous  degenerations  are  combined, 
there  will  be  areas  of  yellow  and  red,  and  spots  of  brown  pigmentation, 
along  with  gelatinous  dots.  In  point  of  fact,  the  color  is  so  variable  that 
it  is  extremely  difficult  to  give  an  intelligible  description -of  it.  It  need 
scarcely  be  added  that  melanotic  sarcomata  are  pervaded  by  areas  of 
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dark  brown  or  black  pigmentation.  The  cut  surfaces  of  many  of  the 
largest  specimens  have  also  a  lobed  appearance  from  the  close  packing 
of  the  vegetations  in  the  enlarged  ducts  which  play  the  part  of  capsules. 

The  gross  characters  of  the  smaller  tumors,  which  correspond  to  the 
adenoid  sarcomata  of  Billroth,  and  which  do  not  grow  larger  than  a 
walnut  in  seven  or  eight  months,  are  worthy  of  notice,  as  they  differ 
from  fibromata  of  the  same  dimensions  in  several  particulars  that  are 
useful  in  establishing  a  differential  diagnosis.  Thus,  of  the  five  speci- 
mens of  adenoid  spindle-celled  growths  which  I  have  extirpated,  all 
were  lobulated,  firm,  elastic,  adherent  to  the  gland,  grayish-white  in 
color,  and  tough  on  section.  The  fibromata,  on  the  other  hand,  were 
hard,  merely  nodular,  less  adherent  to  the  mamma,  white,  and  more 
compact  and  tough  on  section.  Under  the  microscope,  the  glandular 
elements  were  undergoing  obliteration  to  a  greater  extent  in  the  former 
than  in  the  latter. 

Inflammation  and  suppuration  of  mammary  sarcoma  are  infrequent, 
but  ulceration  of  the  overlying  tissues  is  so  common  that  it  occurred 
in  twenty-nine,  or  18.59  per  cent.,  of  the  one  hundred  and  fifty-six  cases 
that  I  have  collated,  a  proportion  which  is  more  than  double  that  met 
with  in  fibroma.  As  is  witnessed  in  the  latter  tumor,  the  ulceration 
appears  to  be  the  result  rather  of  inflammation  and  gangrene,  or  merely 
rupture,  of  the  attenuated  skin,  than  of  its  infiltration  by  sarcomatous 
cells ;  but  in  one  case  it  depended  upon  exploratory  puncture.  In  some 
examples  it  is,  doubtless,  due  to  invasion  of  the  skin,  but  only  one  case, 
that  of  a  crater-like  ulcer,  appears  to  have  originated  in  this  way.  In  10 
per  cent,  of  the  cases  the  ulcer  presents  itself  in  the  form  of  a  sloughing 
patch.  Fungous  protrusion  almost  invariably  follows  the  perforation  of 
the  integuments,  although  in  a  remarkable  instance  recorded  by 
Ashhurst,^  the  recurrent  growth  of  which  I  exhibited  at  the  Pathological 
Society,  the  ulcer  subsequently  healed.  The  protruding  mass,  which  is 
usually  an  intracystic  growth,  varies  in  size  from  a  hazelnut  to  three, 
four,  and  even  five  inches  in  diameter,  and  exhales  a  sanguinolent  and 
fetid  discharge,  which  may  become  more  or  less  purulent  from  inflam- 
mation induced  by  exposure  and  friction.  It  is  not,  however,  very  prone 
to  free  hemorrhage  or  sloughing.  The  ulcer  itself  is  usually  circular, 
and  the  surrounding  skin  is  not  only,  as  a  rule,  free  from  discoloration, 
but  it  is  also  unattached  to  the  fungus,  and  everted,  or  rather  elevated, 
on  its  sides.  Now  and  then  there  are  several  ulcers,  separated  by 
bridges  of  sound  tissue.  From  a  diagnostic  standpoint,  it  is  worthy  of 
notice  that  ulceration  occurred  in  7.69  per  cent,  of  solid  sarcomata,  against 
18.76  per  cent,  of  cystic  sarcomata,  and  that  it  was  met  with  in  25  per 

1  Trans.  Path.  Soc.  Phila.,  vol.  v.  p.  230. 
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cent,  of  the  giant-celled,  23.58  per  cent,  of  the  round-celled,  and  17.58 
per  cent,  of  the  spindle-celled  tumors. 

Sarcomata  of  the  breast  are  generally  solitary,  since  I  find  of  one 
hundred  and  fifty-six  cases  that  only  ten  were  multiple,  several  growths 
existing  in  one  gland  in  seven  and  in  both  glands  in  two,  while  in  the 
tenth  instance  four  tumors  were  present  in  one  breast,  and  one  tumor 
was  found  in  its  fellow.  Their  most  common  seat  is  in  the  vicinity  of 
the  nipple,  and,  when  they  arise  from  the  circumference  of  the  organ, 
they  are  usually  found  at  its  upper  and  outer  quadrant.  When  of 
central  origin  they  are,  for  the  most  part,  cystic ;  while  they  are  usually 
solid  when  they  start  from  outlying  lobules.  In  either  event  they 
evince  a  marked  disposition  to  extend  beyond  the  limits  of  their  cap- 
sules, those  of  central  origin  gradually  invading  the  entire  gland,  and 
the  surrounding  soft  parts,  while  the  peripheral  ones  not  only  infect 
the  latter  structures,  but  also  finally  implicate  the  eutire  breast.  As  a 
rule  they  give  rise  to  broadly  based  hemispherical  tumors,  but  they  are 
now  and  then  pedunculated. 

They  occur  rs  early  as  the  ninth  and  as  late  as  the  seventy-fifth  year, 
the  average  age  of  their  first  observation  being  40.6  years.  Of  148  cases 
in  which  the  age  is  recorded, 
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Of  the  entire  number  only  4,  or  2.70  per  cent.,  occurred  before  the 
sixteenth  year,  or  during  the  developmental  state  of  the  mamma ;  67, 
or  45.27  per  cent.,  appeared  between  the  sixteenth  and  fortieth  years,  or 
at  a  period  when  the  breast  and  genitalia  are  functionally  most  active  ; 
and  77,  or  52.02  per  cent.,  after  the  fortieth  year,  or  during  the  period 
of  their  functional  decline.  Spindle-celled  tumors  develop  earlier  in  life 
than  the  giant-celled  and  round-celled,  since  the  average  age  at  which 
they  were  noticed  was  36  years  and  7  months,  against  47  years  and  3 
months  for  the  giant-celled,  and  48  years  for  the  round -celled.  Unlike 
cystic  and  solid  fibromata,  cystic  sarcomata  appear  at  an  earlier  age  than 
solid  sarcomata,  the  average  for  the  cystic  being  38  years  and  5  months, 
against  43  years  for  the  solid  variety.  Hence  it  may  be  said  that 
spindle-celled  and  cystic  sarcomata  are  metaplasias  of  the  functionally 
perfect  mamma,  and  round-celled,  giant-celled,  and  solid  sarcomata  are 
metaplasias  of  the  declining  gland.  In  point  of  fact,  the  fifteen  sarco- 
mata occurring  before  the  age  of  twenty  were  spindle-celled  in  fourteen. 
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Thirty-three  of  the  patients  were  single  and  fifty-seven  were,  married 
when  the  tumor  was  first  noticed,  while  the  social  condition  is  not  noted 
in  the  remainder.  Of  the  married  women  forty  were  multiparous,  six 
had  one  child,  and  eight  were  barren ;  while  the  question  of  children  is 
not  stated  in  three.  In  two  cases  the  disease  showed  itself  during  preg- 
nancy, and  in  four  soon  after  parturition.  Of  thirty-eight  subjects  in 
which  the  menstrual  function  is  recorded,  all  were  regular  save  one,  who 
suffered  from  amenorrhcea.  In  seventeen  instances,  or  one  in  eveiy  nine 
and  one-third,  injury  was  assigned  as  the  cause  of  the  tumor;  in  one  it 
developed  at  the  site  of  an  abscess ;  in  one  it  was  preceded  by  psoriasis 
of  the  nipple ;  while  in  none  was  it  inherited.  These  facts  show  that  the 
etiology  of  sarcomata  is  most  obscure,  since  their  development  is  rarely 
traceable  to  injury  or  disease,  and  is  not  influenced  by  hereditary  pre- 
disposition, while  the  social  state  and  menstrual  irregularities  or  arrest 
are  surely  unimportant  agents  in  their  production. 

The  increase  of  sarcomata  is  more  rapid  than  that  of  the  other  con- 
nective tissue  neoplasms,  but  it  is  liable  to  great  diversity,  being  inde- 
pendent of  the  age  of  the  subject,  and  influenced  by  their  structure,  by 
their  degenerations,  and  by  the  absence  or  presence  of  cysts.  Of  the 
solid  sarcomata  I  have  met  with  six  examples  which  varied  from  one  to 
two  inches  in  diameter  in  five,  six,  seven,  and  eight  months;  and,  even 
at  the  end  of  two  or  three  years,  they  may  not  be  larger  than  an  apricot^ 
or  a  turkey's  Qgg,^  although  they  may,  in  their  pure  state,  attain  the 
volume  of  an  adult  head  in  four  months,"  or  a  circumference  of  twenty- 
five  inches  and  a  weight  of  four  pounds  and  two-thirds  in  nine  months.* 
When  they  are  the  seat  of  myxomatous  degeneration  or  of  softening 
cysts,  they  may  weigh  four  pounds  and  twelve  ounces,^  or  measure 
twenty-three  inches  in  circumference  and  weigh  six  pounds,  in  four 
months.^  Of  the  cystic,  as  of  the  solid,  variety,  I  have  seen  examples  in 
which  it  did  not  exceed  a  diameter  of  two  inches  in  five  and  eight 
months ;  while  it  is  rarely  larger  than  a  fist  in  one  year.  In  exceptional 
instances,  however,  it  may  attain  the  volume  of  a  double  fist  in  three 
months,'^  or  a  weight  of  upward  of  ten  pounds  in  the  same  number  of 
months,^  or  a  circumference  of  thirty-one  inches  and  a  weight  of  twelve 
pounds  in  one  year.'  As  an  evidence  of  its  unequal  rate  of  progress,  we 
may  state  that  it  may  require  eighteen  months,^"  five  years,'^  eighteen 

1  Reverdin  :  Bull,  de  la  Soc.  Anat.,  t.  xlii,  p.  708,  and  t.  xliv.  p.  285. 

2  Zambianchi:  Ibid.,  t.  xlvi.  p.  314.  3  Billroth  :  Ghir.  Klinik,  Wien,  1869-70,  p.  142. 
•*  Bryant :  Trans.  Path.  Soc.  London,  vol.  xix.  p.  387. 

5  Bennett :  Cancerous  and  Cancroid  Growths,  pp.  12  and  256. 
0  Hewson  :  Gross's  System  of  Surgery,  6th  ed.,  vol.  ii.  p.  974. 

7  Post :  Medical  Record,  1872,  p.  112. 

8  GlLick:  Langenbeck's  Archiv,  Bd.  viii.  Jahresbericht,  p.  599.  s  pitha:  Ibid.,  p.  599. 

10  Hubert :  Bull,  de  la  Soc.  Anat.,  t.  xlviii.  p.  690. 

11  Reverdin :  Ibid.,  t.  xliv.  p.  281. 
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years/  or  forty  years^  to  reach  the  volume  of  a  foetal  head,  or  six  years^ 
or  fifteen  years*  to  attain  the  size  of  an  adult  head. 

Like  the  cystic  fibromata,  sarcomata  may  remain  stationary  and  of 
small  dimensions  for  a  long  time,  when,  without  obvious  cause,  they  sud- 
denly begin  to  increase,  so  that  a  nodule  that  has  required  fifteen  years 
to  attain  the  volume  of  a  walnut  reaches  that  of  a  double  fist  in  three 
months  f  or  one  which  has  remained  the  size  of  an  egg  for  eighteen  years, 
acquires  the  volume  of  an  adult  head  in  a  few  months  f  or  one  that  has 
been  quiescent  and  of  the  size  of  a  walnut  for  twenty-five  years,  suddenly 
begins  to  grow,  and  measures  eighteen  inches  transversely  by  fourteen 
inches  and  a  half  vertically  in  three  years  f  or  one  that  has  been  a  year 
and  a  half  in  acquiring  the  volume  of  an  egg  grows  to  a  circumference 
of  twenty-six  inches,  and  a  weight  of  seven  pounds  in  an  additional  six 
months.^  In  such  cases  rapid  accumulation  of  fluid  and  solid  contents 
in  the  dilated  ducts  may  be  looked  for ;  or  the  increase  in  volume  may 
be  due  to  myxomatous  changes  and  interstitial  hemorrhage.  Under 
similar  circumstances  their  progress  may  be  interrupted,  of  which  I  re- 
cently met  with  a  notable  example.  On  the  11th  of  November,  1886,  I 
removed  a  proliferous  cystic  small  spindle-celled  tumor  from  a  lady  of 
sixty-five.  At  the  age  of  twenty-five,  she  accidentally  observed  a  tumor 
as  large  as  a  chestnut  at  the  inner  side  of  the  right  nipple.     It  remained 


of  that  size  until  the  age  of  sixty- one,  when  it  began  to  grow,  and  during 
the  past  year  had  doubled  its  volume,  so  that  it  was  larger  than  a  foetal 
head.     Its  gross  characters  are  shown  in  the  illustration,  and  the  breast 


1  Pick  :  Trans.  Path.  Soc.  London,  vol.  xx.  p.  347. 
3  Hubert :  Ibid.,  t.  xlvii.  p.  389. 

5  Marignac  :  Bull,  de  la  Soc.  Anat.,  t.  lii.  p.  428. 

6  Tillaux,  quoted  by  Cordier  :  These  de  Paris,  1880,  No.  494,  p.  16 
^  Anderson:  Trans.  Path.  Soc.  London,  vol.  xxiii.  p.  254. 

8  Marchand  :  Gaz.  des  HOpitaux,  1869,  No.  51,  p.  196. 


2  A  personal  case. 

*  Berbeze  :  Ibid.,  t.  xli.  p.  94. 
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measured  seven  inches  more  in  circumference  than  its  fellow.  Robin^ 
has  recorded  a  case  in  which  a  vegetating  myxomatous  spindle-celled 
tumor  remained  of  the  size  of  a  hazelnut  for  six  years,  when  it  grew 
continuously  for  four  years,  and  reached  the  volume  of  a  fist,  and  then 
doubled  its  size  in  three  years  and  a  half,  and  during  the  last  six  months, 
or  fourteen  years  from  its  first  appearance,  attained  a  weight  of  nine 
pounds.  Tillaux^  extirpated  a  cystic  tumor  which  grew  from  the  size  of 
a  filbert  to  a  hen's  egg  in  three  years,  at  which  size  it  remained  station- 
ary for  four  years,  when  in  six  months  it  acquired  the  volume  of  an  adult 
head.  Although  these  seven  cases  were  examples  of  cystic  tumors,  their 
peculiar  histories  countenance  the  view  held  by  Billroth,  Labbe'*  and 
Coyne,*  Konig,"  Duplay,®  and  myself,  that  fibroma  is  frequently  meta- 
morphosed into  sarcoma  through  multiplication  of  its  cells  and  increased 
vascularization.  The  opponents  of  this  view  of  a  change  of  type  may 
urge  that  a  sarcoma  may  remain  latent  for  many  years,  when,  without 
obvious  cause  it  begins  to  grow  rapidly  ;  but  there  is  certainly  no  reason 
why  a  fibrous  tumor  should  not  serve  as  the  mother  tissue  of  a  sarcoma 
as  well  as  ordinary  fibrous  tissue.  Be  this  as  it  may,  a  long  period  of 
quiescence  and  intermission  of  growth  are  not  infrequent  in  sarcoma,  and 
are  of  diagnostic  value  when  compared  with  the  progress  of  other  neo- 
plasms of  the  breast.  As  occurs  in  fibroma,  continuous  growth  rather 
indicates  freedom  from  cysts  and  vegetations,  while  sudden  and  rapid 
increase  points  to  fluid  accumulation  and  intracanalicular  vegetations. 

The  growth  of  sarcomata  might  naturally  be  expected  to  be  connected 
with  menstruation,  pregnancy,  or  lactation,  or  with  conditions  which 
render  the  mammary  gland  more  vascular ;  but  the  influence  of  an  in- 
creased flow  of  blood  to  the  organ,  which  has  been  assumed  by  certain 
authors,  is  not  confirmed  by  an  analysis  of  the  cases  that  I  have  collected. 
Thus,  in  only  three  examples  was  an  increase  in  bulk  witnessed  at  the 
menstrual  period,  while  in  two  the  tumor  became  smaller.  In  one  the 
rapid  growth  began  during  pregnancy,  and  in  two  at  the  menopause. 

From  these  considerations  it  follows  that,  while  sarcomata  constitute 
the  most  bulky  of  the  mammary  neoplasms,^  their  growth  is  so  capri- 
cious that  an  average  rate  of  increase  cannot  be  assigned  to  them.  On 
the  whole,  however,  one  is  justified  in  concluding  that  the  small-celled, 

1  Journal  de  TAnat.  et  de  Phys.,  t.  x.  p.  195,  and  Bull,  de  la  Soc.  Anat.,  t.  xlviii.  p.  817. 

2  Cordier:  Thfese  de  Paris,  1880,  No.  494,  p.  7.  a  chir.  Klinik.,  Wien,  1871-76,  p.  261. 
*  Traite  des  Tumeurs  B6nignes  du  Sein.,  pp.  2C9,  283,  and  363. 

^  Lehrbuch  der  Spec.  Chirurgie,  4th  ed.,  Bd.  11,  p.  89. 

0  Traite  ]&lement.  de  Path.  Ext.,  par  Follin  et  Tuplay,  t.  v.  p.  628. 

7  In  his  inaugural  dissertation,  Ueber  Fibro-Adenom  der  Mamma,  Gottingen,  1878,  p.  13,  Watson 
narrates  a  case  from  the  practice  of  Kremer,  in  which  the  tumor  weighed  twenty-two  pounds.  Pean, 
in  his  Legons  de  Clinique  Chir.,  t.  ii.  p.  90,  describes  a  myxomatous  cystic  spindle-celled  sarcoma  which 
weighed  ten  kilos,  or  more  than  twenty-six  pounds,  and  a  similar  weight  is  recorded  by  Cordier,  in  his 
These  de  Paris,  No.  494,  1880,  p.  40,  from  the  practice  of  Tillaux. 
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the  cystic,  the  myxomatous,  and  the  telangiectatic  increase  more  rapidly 
than  the  large-celled,  the  solid,  and  the  pure  tumors. 

The  active  growth  of  the  sarcomata  is  liable  to  be  attended  with 
marked  elevation  of  the  temperature,  as  was  noted  in  two  of  my  own 
cases,  in  one  of  which  Seguin's  surface  thermometer  indicated  100° 
against  95°  for  the  opposite  breast.  In  two  other  examples  of  cystic 
sarcoma  there  was  an  increase  in  the  heat,  as  roughly  estimated  by  the 
hand.  All  of  these  tumors  were  highly  vascular  and  composed  of  small 
cells,  so  that  elevation  of  the  temperature  may  be  said  to  be  character- 
istic of  telangiectatic  and  rapidly  proliferating  growths.  Further  in- 
vestigations in  this  direction  may  prove  useful  in  determining  the  differ- 
ential diagnosis  of  the  connective  tissue  neoplasms,  and  should  not  be 
neglected. 

During  their  further  progress  sarcomata  continue,  as  a  rule,  mobile 
and  free  from  superficial  or  deep  attachments;  the  contiguous  structures 
are  not  invaded  by  tumor  elements  ;  the  skin  remains  natural  in  color 
and  texture ;  the  subcutaneous  veins  are  not  enlarged ;  the  nipple  is 
normal;  and  the  associated  lymphatic  glands  are  not  contaminated. 
To  these  general  statements  some  exceptions  must  be  noted. 

a.  While  it  is  not  uncommon  for  recurrent  tumors  to  be  more  or  less 
closely  fixed  to  the  pectoral  muscle,  and  through  it  to  the  walls  of  the 
chest,  it  is  a  singular  fact  that  the  primary  growth  is,  almost  without 
exception,  freely  movable,  and  rarely  attached  even  to  the  common  in- 
tegument. In  a  case  of  spindle-celled  tumor  recorded  by  Zambianchi, 
and  it  was  an  example  of  two  growths  in  the  same  breast,  the  outlying 
tumor  developed  over  the  upper  costal  cartilages  to  which  it  adhered, 
and  seut  a  prolongation  into  the  thorax.^  In  6  additional  instances, 
the  muscles  of  the  chest  were  involved  in  5,  and  the  parammary  fat  in  1. 
The  tumor  was  cystoid  spindle-celled  in  1,  cystic  spindle-celled  in  2, 
round-celled  in  1,  osteoid  round-celled  in  1,  and  cystic  giant-celled  in  1. 
Just  how  often  the  skin  is  invaded  is  difficult  of  solution^  since  in  some 
of  the  cases  of  ulceration  it  was,  doubtless,  converted  into  sarcoma  tissue, 
but  microscopic  data  of  this  fact  are  wanting.  Be  this  as  it  may,  the 
skin  was  adherent  in  15  examples,  of  which  10  were  cystic,  and  5  solid 
tumors,  the  round-celled  slightly  predominating.  If,  in  addition  to  the 
cases  of  invasion  of  the  muscles,  perichondrium,  and  connective  tissue, 
these  15  cases  be  regarded  as  instances  of  invasion  by  tumor  elements, 
sarcomata  of  the  breast  are  to  be  regarded  as  locally  infectious  in  14.19 
per  cent,  of  all  cases. 

/3.  Although  the  skin  may  be  stretched  and  attenuated,  and  ulcerated, 

1  Ante  :  Lagrange  and  Duret  (Bull,  de  Soc.  Anat.,  t.  xlviii.  p.  516)  refer  to  a  case  in  which,  on  post- 
mortem examination  of  a  female  who  had  for  many  years  an  enormous  sarcoma  of  ^Jie  breast,  the  tumor 
separated  the  fibres  of  the  pectoral  muscles,  passed  between  two  ribs  into  the  cavity  of  the  mediastinum, 
and  penetrated  between  and  compressed  the  lobes  of  the  lung,  without  infecting  any  of  these  structures. 
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as  I  showed  in  18.59  per  cent,  of  all  examples,  it  was  discolored  in  only 
36,  or  in  23  per  cent.,  and  it  is  interesting  to  know  that  the  changes  in 
tint  occurred  twenty-seven  times  in  the  cystic  and  nine  times  in  solid 
growths,  three  of  which  were  the  seat  of  degeneration-cysts,  and  that 
the  round-celled  tumors  predominated.  In  twenty-one  the  tint  was  red, 
in  four  bluish,  in  ten  violaceous,  and  in  one  livid. 

7.  The  superficial  veins  were  enlarged  in  24  instances,  or  in  15.39  per 
cent.,  but  only  to  a  slight  extent  in  2.  In  18  the  tumor  was  cystic,  and 
in  6  it  was  solid,  but  in  the  latter  it  was  the  seat  of  extravasation  of 
blood  in  one,  and  of  mucoid  cysts  in  the  second.  The  spindle-celled 
growths  predominated. 

(5.  The  nipple  was  retracted  or  umbilicated  in  only  5,  and  these  were 
examples  of  cystic  growths. 

e.  Of  the  156  cases  the  lymphatic  glands  were  enlarged,  and  now  and 
then  tender,  in  19.  In  14  of  these  the  enlargement  was  associated  with 
the  primary  growth,  but  in  only  1,  a  case  of  alveolar  pigmented  round- 
celled  sarcoma,  were  tumor  elements  detected.^  In  the  remaining  5,  the 
glands  were  extirpated  along  with  recurrent  growths,  and  in  2  of  these, 
one  an  example  of  round-celled  sarcoma  communicated  to  me  by  Dr. 
Markoe,  of  New  York,  and  the  second  a  case  of  alveolar  giant-celled 
tumor,'^  were  they  infected.  Hence  the  glandular  enlargement  was  due 
to  irritative  hyperplasia  in  16,  in  10  of  which  ulceration  of  the  tumor 
was  present,  while  they  were  infected  in  only  3.  This  immunity  of  the 
glands  from  contamination  is  remarkable,  and  is  a  valuable  sign  in  the 
difl^erential  diagnosis  of  malignant  mammary  growths. 

A  discharge  from  the  nipple  is  not  met  with  in  the  solid  tumors,  but 
occurs  in  one  case  out  of  every  nine  and  a  half  of  cystic  sarcomata,  the 
proportion  being  smaller  than  is  met  with  in  cystic  fibromata,  and  is  of 
great  value  as  a  symptom  of  enlargement  of  the  ducts,  although  it  is  of 
itself  unimportant  in  the  diflferential  diagnosis.  In  two  instances  from  the 
practice  of  Bryant,^  the  discharge  was  the  first  symptom,  and  preceded 
the  detection  of  the  tumor  by  three  months  in  one  and  by  two  years  in 
the  other  case.  In  a  third  case,  recorded  by  that  surgeon,*  the  flow  was 
bloody,  and  derived  from  highly  vascular  vegetations.  In  the  case  of 
Hubert,^  the  tumor  augmented  in  size  at  each  menstrual  period,  Avhen 
there  was  an  occasional  discharge  of  a  citron-colored  liquid.  In  the  ex- 
amples of  Billroth^  and  Winslow,^  in  which  the  neoplasm  developed 
during  pregnancy,  there  was  also  a  spontaneous  escape  of  a  serous  fluid  ; 
while  in  those  of  Lebert^  and  Verneuil,^  a  viscid  transparent  liquid 
was  expelled  by  pressure. 


1  Billroth  :  Die  Krankheiten  der  Brustdriisen,  p.  56.  2  Ibid.,  p.  58. 

3  Guy's  Hospital  Keports,  ser.  3,  vol.  x.  p.  115,  aud  scr.  3,  vol.  xxviii.  p.  468. 

4  Ibid.,  vol.  X.  p.  120  6  Bull,  de  la  Soc.  Anat.,  t.  xlviii.  p.  389. 
«  Chir.  Kliiiik,  Wien,  1869  and  1870,  p.  142.  7  Maryland  Med.  Journ.,  vol.  12,  p.  243. 

8  Physiologie,  Pathologique,  t.  ii.  p.  128  «  Valude :  Th^se  de  Paris,  1885,  No.  91,  p.  131 
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The  growth  of  sarcomata  is  attended  with  pain  in  35.71  per  cent,  of 
all  cases.  In  only  2.67  per  cent.,  how^ever,  was  attention  first  called  to 
the  tumor  by  suffering,  and,  in  the  remainder,  it  declared  itself  later, 
and  varied  in  character  and  frequency  in  accordance  with  the  variety 
of  the  sarcoma.  Thus,  in  the  solid  form  it  was  experienced  in  only 
28  per  cent,  of  the  cases,  and  of  these  it  was  lunciuating  and  continuous 
in  42.85  per  cent.,  of  an  occasional  darting  character  in  28.57  per  cent., 
and  lancinating  and  continuous  only  during  the  rapid  increase  of  the 
tumor.  In  the  cystic  variety,  on  the  other  hand,  it  Avas  felt  in  41.93 
per  cent,  of  the  cases,  and  in  69.23  per  cent,  of  these  it  was,  as  a  rule, 
severe  and  lancinating,  and  came  on  late  in  t*he  disease,  especially  dur- 
ing rapid  growth,  when  the  tumor  became  tense  through  the  increase 
of  the  contents  of  the  cysts ;  while  it  was  continuous  and  lancinating  in 
11.53  per  cent.,  and  slight  in  19.23  per  cent.  In  14.28  per  cent,  of  all 
cases  it  was  only  experienced  when  ulceration  had  set  in,  but  ulceration 
and  fungous  protrusion  provoked  suflTering  in  only  35.72  per  cent,  of  all 
instances,  and  rarely  increased  it  when  it  was  previously  felt.  In  one 
instance  it  was  experienced  only  at  the  menstrual  periods ;  while  in 
three  it  was  aggravated,  and  in  one  diminished,  at  that  period.  In  only 
five  cases  was  the  growth  absolutely  tender,  although  in  many  examples 
it  was  annoying  from  its  weight  and  bulk,  so  much  so,  indeed,  in  a  case 
recorded  by  Pick,  that  the  woman  repeatedly  tapped  the  cyst  with  a 
penknife  to  rid  herself  of  these  features. 

During  their  further  progress,  as  we  have  already  seen,  sarcomata 
may  invade  their  limiting  capsules  and  the  neighboring  tissues,  and 
finally  ulcerate.  Without,  however,  of  necessity  pursuing  this  course, 
their  capsules  may  remain  intact,  but  none  the  less  may  they  extend  to 
the  adjacent  structures  along  the  course  of  the  bloodvessels,  the  adven- 
titia  of  which  is  frequently  the  seat  of  small-celled  proliferation,  through 
which  the  tissues  are  converted  into  "latent  zones  of  infection  ;"  these 
zones  are  not  appreciable  by  the  naked  eye,  but  serve  not  only  as  the 
points  of  departure  of  the  recurrences  that  are  so  often  witnessed  after 
their  removal,  but  also  as  foci  of  general  infection  with  the  production 
of  deposits  in  the  internal  organs.  Hence  it  is  that  the  prognosis  of 
sarcomata  is  eminently  unfavorable,  although  there  is  still  no  little 
diversity  of  opinion  among  practical  surgeons  and  pathologists  on  this 
point.  Thus,  Wilks  and  Moxon,^  Cornil  and  Ranvier,^  Labbe  and 
Coyne,'  and  Erich  sen*  regard  them,  and  particularly  the  cystic  form, 
as  being  comparatively  innocent,  and  only  marked  by  a  tendency  to 
local  reproduction.  Labbe  and  Coyne  and  Erichsen  deny  the  possibility 
of  the  general  dissemination  of  spindle- celled  tumors ;    and    Erichsen, 

1  Lectures  on  Path.  Anatomy,  p.  584,  1875.  2  Mannel  d'Histologie  Patholftgiqup,  p.  1162. 

3  Op.  cit.,  p.  431. 

*  The  Science  and  Art  of  Surgery,  8th  Amer.  ed.,  vol.  ii.  p   710. 
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indeed,  advances  the  doctrine  that  "  the  tendency  to  recurrence  will,  in 
most  cases,  gradually  wear  itself  out,  and  after  several  operations  have 
been  required  at  intervals  of  months,  or  a  year  or  two,  the  disease  wilj 
cease  to  be  reproduced,  and  a  cure  will  be  thus  established  ; "  although 
he  adds,  that  "  instances  are  not  wanting  in  which  the  tendency  to  the 
local  reproduction  of  the  sarcoma  has  been  so  active  that  it  outran  all 
possibility  of  complete  extirpation,  and  eventually  destroyed  the  patient.' 
Virchow^  states  that,  while  sarcoma  may  recur  in  loco,  "  it  is  a  tumor  oj 
limited  malignity,  but  fully  capable  of  producing  metastases ; "  and 
Liicke^  indorses  this  view.  Birkett,^  Gross,*  Ashhurst,*  Klebs,^  Bill- 
roth,''  Annandale,®  Winckel,^  and  Agnew,'"  on  the  other  hand,  full}; 
recognize  the  malignant  attributes  of  sarcomata  as  denoted  by  theii 
capability  of  reproducing  themselves,  not  only  in  the  neighboring  tissues 
but  also  in  remote  parts ;  and  other  writers  regard  their  progress  as 
being  "  much  more  favorable  "  than  that  of  mammary  carcinoma. 

The  greatest  obscurity  exists  in  regard  to  the  cystic  sarcomata,  which 
include  the  tumors  in  which  the  dilated  ducts  are  more  or  less  closely 
filled  with  vegetations.  This  uncertainty  is  due  to  the  fact  that  many 
English  and  German  pathologists  and  surgeons  class  cystic  adenomata, 
cystic  fibromata,  and  cystic  myxomata  under  the  term  cystic  sarcoma, 
Marcus  Beck,^^  the  latest  writer  on  the  subject,  indeed,  denies  the  pres- 
ence of  duct  cysts  in  sarcoma. 

In  1880  I  certainly  established  the  fact  that  all  the  varieties  of  sarcoma 
of  the  breast  are  malignant;  and  a  careful  study  of  92  of  the  156  cases 
upon  which  this  paper  is  based,  and  in  which  the  final  reports  extend 
beyond  the  mere  statement  of  the  recovery  or  death  of  the  patient,  con- 
firms this  view. 

Of  the  92  cases  only  1  ran  a  natural  course,  it  being  an  example  oi 
round-celled  tumor  of  both  breasts,  that  proved  fatal,  with  presumed 
secondary  deposits,  in  seven  months  from  the  first  appearance  of  the 
disease.  The  remaining  91  were  subjected  to  the  knife.  Of  these,  32 
were  well  for  periods  which  varied  between  one  month  and  ten  years  and 
nine  months;  42  were  marked  by  local  recurrence;  in  8,  not  only  was 
there  regional  reproduction,  but  metastases  were  found  post-mortem  ;  3 
recurred,  with  unmistakable  evidences  of  general  dissemination;  4  were 
characterized  by  metastases,  and  2  by  presumed  metastases,  without  re- 
currence.    In  other  words,  64.83  per  cent,  of  these  cases  were  endowed 

1  Op.  cit.,  p.  362. 

2  Pitha  and  Billroth's  Hdbch.  der  Allg.  und  Spec.  Chir.,  Bd.  ii.,  Abth.  i.,  p.  194. 
"  A  System  of  Surgery,  edited  by  Holmes  and  Hulke,  3d  ed.,  vol.  iii.  p.  451. 

*  System  of  Surgery,  6th  ed.,  vol,  ii.  p.  973. 

6  Phila   Med.  Times,  vol.  ix.  p.  384,  1879.  «  Op.  cit.,  p.  1118. 

"  Die  Krankheiten  der  Brustdrlisen,  p.  60. 

*  Internat.  Encyclop.  of  Surgery,  vol.  v.  p.  842. 
»  Lehrbuch  der  Frauen krankheiten,  p.  754.  lo  Princ.  and  Pract.  Surgery,  vol.  iii.  p.  701 

"  Dictionary  of  Practical  Surgery,  edited  by  Heath,  p.  183. 
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with  malignant  features.    Let  us  examine  these  general  statements  more 
in  detail. 

32  patients  were  alive  and  well  for  an  average  period  of  49  months 
and  10  days  after  operation,  the  disease  having  existed,  on  an  average, 
for  69  months  and  11  days  before  surgical  interference,  so  that  the 
mean  life  of  these  subjects  was  nearly  ten  years.  The  period  of  freedom 
from  recurrence  was 

From  1    to  12  months, 
"      1     "     2  years, 
"      2     "     3       " 
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As  has  been  seen,  there  was  local  reproduction  in  53  cases.     In  45, 
in  which  the  date  is  noted,  the  periods  of  recurrence  were  as  follows : 
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The  table  shows  that  more  than  one-half,  or  57.7  per  cent.,  of  the  re- 
productions took  place  in  6  months,  while  after  12  months  there  were 
only  13,  or  28.8  per  cent,  and  of  these  there  were  only  4,  or  8.8  per 
cent.,  after  2  years.  These  statements  lead  to  the  belief  that  the  chances 
for  the  patient  are  relatively  good  after  the  lapse  of  2  years,  and  that 
the  prognosis  is  all  the  more  favorable  as  the  period  of  freedom  from 
signs  of  local  contamination  prolongs  itself.  As  the  latest  date  of  repro- 
duction was  4  years,  we  may  assume  that  the  12  cases  of  the  first  table 
which  remained  well  after  the  lapse  of  that  time  were  permanently 
cured.  The  average  date  of  recurrence  was  10 2  months,  and  the  total 
life  of  these  patients  from  the  first  observation  of  the  disease  to  the  jBnal 


1  The  shortest  periods  were  1  month,  4,  6,  and  10  ir.onths. 
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report  after  the  last  operation  was  7  years  and  9  months.  The  number 
of  recurrences,  or  operations  for  recurrence,  was  1  in  23  cases,  2  in  13 
cases,  3  in  7  cases,  4  in  1  case,  5  in  4  cases,  6  in  2  cases,  7  in  1  case,  12 
in  1  case,  and  22  in  1  case. 

While  the  average  was  10  j  months,  the  histological  constitution  of 
the  growth  appears  to  have  exerted  a  marked  influence  upon  the  date 
of  recurrence.  Thus,  the  average  date  of  local  reproduction  was  4 
months  and  20  days  for  the  round-celled,  11  months  and  27  days  for  the 
spindle-celled,  and  12  months  and  10  days  for  the  giant-celled.  The 
cystic  tumors  recurred  in  8  months  and  5  days,  and  the  simple  in  13 
months  and  9  days,  and  this  contrast  becomes  the  more  striking  when 
we  state  that  the  average  date  of  recurrence  for  cystic  round-celled 
growths  was  3  months  and  4  days  as  against  6  months  and  8  days  for 
the  simple  round-celled,  and  9  months  for  cystic  spindle-celled  as  against 
16  months  for  the  simple  spindle-celled. 

Of  the  91  cases  metastatic  growths,  as  demonstrated  post-mortem, 
or  by  unmistakable  evidences  during  life,  had  formed  in  17,  or  18.68 
per  cent.  There  can  be  no  doubt  that  this  estimate  is  too  low,  since  of 
20  examinations  of  persons  dead  from  the  effects  of  the  primary  opera- 
tion, or  dead  after  secondary  operations,  metastatic  growths  were  found 
in  12,  or  60  per  cent.  The  total  duration  of  life  from  the  first  appear- 
ance of  the  primary  tumor  to  the  death  of  the  17  patients  was  57  months, 
9  months  having  been  the  shortest,  and  25  years  and  7  months  the 
longest,  period.  The  relative  frequency  of  the  seats  of  the  secondary 
deposits  is  shown  by  the  following  statement : 


Lungs, 

in 

10  cases. 

Pleura,    in  1  case. 

Liver, 

4     " 
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3     " 
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1     " 

The  prognosis  is  materially  influenced  by  the  age  of  the  patient  and 
by  the  size  and  rate  of  increase  of  the  tumor.  Thus  before  the  age  of 
thirty-five,  when  the  mammary  gland  is  functionally  most  active,  a  small, 
slowly  growing  sarcoma  does  not  return,  while  a  rapidly  increasing  tumor, 
especially  the  cystic  variety,  is  very  liable  to  recur.  Among  the  latter 
class  of  cases,  60.71  per  cent,  were  characterized  by  recurrence,  and  10.71 
per  cent,  by  metastatic  tumors.  Of  these,  the  solid  sarcomata  recurred  in 
53.84  per  cent.,  and  gave  rise  to  secondary  growths  in  7.69  per  cent.,  while 
the  cystic  recurred  in  66.6Q  per  cent.,  and  were  marked  by  metastases  in 
13.33  per  cent.  It  does  not  appear,  however,  as  many  writers  assert,  that 
the  more  tender  the  age  the  more  rapid  is  the  growth  of,  and  the  more 
malignant  is,  the  neoplasm.  Thus,  of  15  cases,  the  ages  of  which  varied 
from  9  to  19  years,  or  16^  years  on  an  average,  the  tumor  had  been  in 
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existence  on  an  average  for  7^  years  before  its  removal,  and  28.57  per 
cent,  remained  well,  while  71.43  per  cent,  recurred,  and  metastases  were 
not  observed  in  a  single  instance.  After  the  thirty-fifth  year,  on  the 
other  hand,  and  the  danger  increases  with  advancing  age,  the  greater 
is  the  liability  to  metastases,  as  in  this  class  of  cases  19.35  per  cent,  were 
generalized,  and  43.54  per  cent,  recurred.  Of  these,  the  solid  tumors 
recurred  in  47.05  per  cent.,  and  gave  rise  to  secondary  growths  in  23.54 
per  cent.,  while  the  cystic  recurred  in  44  per  cent.,  and  were  marked  by 
metastases  in  16  per  cent,  of  all  cases.  In  other  words,  a  sarcoma  occur- 
ring in  a  functionally  active  breast  evinces  a  marked  disposition  to  recur 
after  operation,  with  less  disposition  to  metastases,  while  a  sarcoma  of  the 
declining  breast  recurs  less  frequently,  but  is  generalized  in  a  greater 
number  of  instances. 

The  prognosis  is  also  influenced  by  the  histological  constitution  and 
the  stage  of  evolution  of  the  tumor.  Of  the  spindle-celled  65.10  per 
cent,  recur,  and  20.40  per  cent,  give  rise  to  metastatic  growths ;  of 
the  round-celled  60  per  cent,  recur,  and  25  per  cent,  are  generalized ; 
of  the  giant-celled  57.14  per  cent,  recur,  and  in  none  are  there  metas- 
tases ;  of  the  solid  64.58  per  cent,  recur,  and  25  per  cent,  are  dis- 
seminated;  while  of  the  cystic  51.16  per  cent,  recur,  and  11.62  per 
cent,  are  generalized.  Hence,  while  the  round-celled  are  the  most 
malignant,  the  metastasis  of  the  spindle-celled  is  by  no  means  to  be 
denied,  nor  can  we  say,  with  certain  writers,  that  the  cystic  variety  is  an 
innocent  tumor,  or  one  of  limited  malignity,  since  it  recurs  in  more  than 
one-half  of  all  cases,  and  generalizes  itself  in  about  one  case  out  of  every 
nine.  These  investigations  demonstrate  that  the  usual  statements,  which 
are  so  opposed  to  the  actual  facts,  as  to  the  malignity  of  sarcomata,  are 
due  either  to  their  not  having  been  based  upon  a  careful  analysis  of  a 
sufficient  number  of  recorded  cases,  confirmed  by  minute  examination, 
or  to  the  confounding  of  cystic  sarcomata  with  other  cystic  growths, 
which  never  infect  the  economy. 

While  I  have  been  unable  to  collate  cases  in  which  the  disease  ran  a 
natural  course,  through  which  we  are  deprived  of  data  bearing  upon  the 
duration  of  life  in  this  class  of  patients,  and  comparing  them  with  the 
average  duration  of  life  of  those  subjected  to  the  knife,  there  can  be  no 
doubt  that  operations  do  result  in  permanent  recoveries,  and  prolong  life, 
even  if  a  final  cure  is  not  attained.  From  an  inspection  of  the  two  tables 
on  a  previous  page,  it  appears  that  recurrence  may  be  delayed  for  four 
years,  and  that  12  subjects  were  alive  and  well  after  four  years,  so  that 
if  we  take  four  years  as  the  criterion  of  safety,  the  91  operations  show 
13.18  per  cent,  of  cures. 

Although  the  recurrent  regional  disease  is  more  intense  than  the 
primary,  and  other  reproductions  generally  follow  in  quick  succession, 
the  removal  of  tumors  as  fast  as  they  appear  certainly  alleviates  suffer- 
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ing,  prolongs  life,  averts  visceral  contamination,  and  occasionally  brings 
about  a  cure.  Thus,  Bryant^  removed  the  entire  breast  for  a  round- 
celled  sarcoma  on  January  9,  1883,  and  up  to  February  10,  1886,  per- 
formed twelve  operations  for  multiple  recurrent  growths,  the  opposite 
breast  being  the  seat  of  an  atrophic  scirrhus  of  sixteen  years'  standing. 
Billroth^  enucleated  a  cystic  sarcoma,  and  removed  four  recurrent 
growths  in  four  years,  the  breast  being  extirpated  at  the  last  operation, 
and  the  Avoman  was  free  from  disease  three  years  subsequently. 
Erichsen^  extirpated  the  entire  breast  for  a  cystic  growth  of  twenty- 
seven  years'  standing  in  1859,  and  removed  recurrent  growths  in  1861, 
1863,  1864,  1865,  and  1866,  death  ensuing  from  paralysis  "  some  years 
after  the  last  operation."  In  Heath's*  case  of  removal  of  the  gland  for 
a  spindle-celled  tumor,  six  operations  for  recurrences  were  done  in  thir- 
teen years,  and  the  patient  was  alive  with  a  seventh  recurrence.  In 
that  of  Haward,^  a  spindle-celled  tumor  was  removed  in  1860,  and 
recurrent  growths  were  excised  in  1863,  1869,  and  1873.  The  patient 
died,  without  metastases,  from  the  effects  of  the  last  operation,  but  life 
was  prolonged,  as  in  the  preceding  instance,  for  thirteen  years.  Riedel  ° 
removed  six  recurrences  in  twenty  years  following  an  operation  for  giant- 
celled  sarcoma,  and  on  death  there  were  no  metastases.  Gay,'^  in  May, 
1865,  enucleated  from  the  same  breast  two  cystic  spindle-celled  sarco- 
mata of  six  years'  standing.  Recurrent  growths  were  removed  in  July, 
1867,  with  the  entire  gland,  in  May,  1869,  and  May,  1874,  in  June, 
1878,  in  May,  1880,  and  in  June,  1881,  so  that  life  was  extended  for 
fourteen  years,  and  the  woman  was  still  living  at  the  date  of  the  last 
report.  The  case  of  S.  D.  Gross,^  however,  is,  so  far  as  I  know,  the 
most  remarkable  on  record.  In  March,  1857,  a  single  woman,  aged 
forty-four,  discovered  a  small  tumor  in  the  left  breast,  which,  on  enuclea- 
tion the  following  October,  proved  to  be  a  small  spindle-celled  sarcoma. 
During  the  next  sixteen  months  two  more  partial  operations  were  per- 
formed, and  a  fourth  tumor,  along  with  the  entire  breast,  was  extir- 
pated in  May,  1859.  In  three  months  and  a  half  the  knife  was  again 
required,  and  soon  afterward  other  tumors  were  removed.  In  1860 
she  underwent  eleven  operations,  and  six  in  1861,  the  last  of  whicli 
was  performed  in  September  of  that  year,  so  that  she  was  subjected 
to  twenty-two  operations  for  ftfty-one  recurrent  tumors  in  four  years. 
They  varied  in  size  from  an  almond  to  a  hen's  egg ;  appeared  at  or 
near  the  cicatrices  in  a  few  weeks,  and  rapidly  assumed  a  fungating 

1  Private  communication,  March  6,  1886.  2  Die  Kranlcheiten  der  Brustdrusen,  p.  08. 

3  Tiie  Science  and  Art  of  Surgery,  8th  Amer.  ed  ,  vol.  ii.  p.  711. 

*  British  Medical  Journal,  1878,  vol.  i.  p.  194.  5  Trans.  Clin.  Soc.  London,  vol.  vii.  p.  106. 

«  Centralblatt  fur  Chirurgie,  1881,  Bd.  8,  p.  636. 

T  Trans.  Path.  Soc.  London,  vol.  xvi.  p,  240;  vol.   xx.  p.  359;  vol.  xxv.   p.  233;  vol.  xxxi,  p.  272; 
and  vol.  xxxiii.,  Suppl.  p.  24. 
8  A  System  of  Surgery,  6th  ed.,  vol.  ii.  p.  974. 
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aspect.  Large  portions  of  the  pectoral,  and  also  of  the  external  and 
internal  intercostal  muscles  were  cut  away,  so  that  during  a  deep  in- 
spiration there  was  a  slight  protrusion  of  the  pleura.  Ten  years  and 
nine  months  after  the  last  operation  she  was  in  perfect  health.  In  these 
eight  cases  there  was  no  lymphatic  involvement,  and  the  general  health 
was  unimpaired. 

A  study  of  the  preceding  facts  shows  that,  like  carcinoma,  sarcoma  is 
a  malignant  growth.  It  differs,  however,  from  the  former  in  many  im- 
portant features,  which  are  shown  in  the  following  statement : 

Invasion  of  the  skin  by  tumor  elements 

Invasion  of  the  chest  walls  . 

Invasion  of  the  pararamary  connective  tissue 

Primary  invasion  of  the  axillary  glands 

Local  reproduction  after  removal 

Metastases  found  post-mortem 

Average  duration  of  life 

Permanent  cures 

From  this  table  it  appears  that  sarcoma  is  less  infectious  locally,  but 
more  infectious  as  regards  the  general  system,  than  carcinoma.  Its 
more  relatively  benign  character  is  shown  not  only  by  the  larger  pro- 
portion of  cures,  but  also  by  the  fact  that  the  average  duration  of  life, 
from  the  first  observation  of  the  disease  to  the  date  of  the  last  removal 
after  operation,  is  forty-tw-o  months  longer ;  and  this  contrast  becomes 
the  more  striking  when  it  is  stated  that  the  majority  of  the  sarcomatous 
patients  were  still  living,  and  the  majority  of  the  carcinomatous  subjects 
were  dead.  Not  only  is  this  statement  true  for  sarcomata  in  general, 
but  it  holds  good  for  the  three  varieties,  since  the  average  life  for  round- 
celled  sarcoma  is  fifty- four  months,  ninety  months  for  the  spindle-celled, 
and  one  hundred  and  eight  months  for  the  giant-celled. 

The  diagnosis  of  small,  slowly  increasing  fibrous  sarcomata  is  by  no 
means  easy,  as  they  are  very  liable  to  be  confounded  with  fibromata,  par- 
ticularly when  they  arise  at  the  circumference  of  the  mamma.  A  tumor, 
however,  of  soft,  apparently  fluctuating  consistence,  with  elevated  tem- 
perature, conveying  the  impression  of  an  abscess,  and  occurring  in  young 
women,  which  attains  a  large  volume  in  a  few  months,  can  scarcely  be 
anything  else  than  a  medullary  sarcoma.  On  the  whole,  the  diagnosis 
is  based  upon  their  indolent  origin,  mobility,  elastic,  or  unequal  consist- 
ence, lobulated  outline,  rapid  increase,  freedom  from  lymphatic  involve- 
ment, their  tendency  to  ulcerate,  the  not  infrequent  discoloration  of  the 
skin,  and  enlargement  of  the  subcutaneous  veins,  and,  possibly,  elevation 
of  temperature ;  upon  the  sufiering  which  they  awaken  late  in  the  dis- 
ease ;  and  upon  their  greatest  frequency  after  the  fortieth  vear. 

The  only  tumors  met  with  before  the  age  of  sixteen  are  fibromata  and 
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sarcomata,  the  former  being  twice  as  common  as  the  latter.  The  fibromata 
are  always  solid,  and  grow  slowly,  while  the  sarcomata  are  cystic  in  three- 
fourths  of  all  instances,  and  medullary  in  the  remaining  fourth,  and,  as 
a  rule,  grow  rapidly.  Hence  cystic  and  medullary  tumors  at  this  period 
of  life  are  sarcomata  and  nothing  else. 

Between  the  spindle-celled,  round-celled,  and  giant-celled  there  are 
some  marked  similarities  which  render  their  differentiation  difficult.  The 
spindle-celled,  however,  are  characterized  by  their  development  at  a 
comparatively  early  age;  by  the  attendant  suffering;  by  the  enlarge- 
ment of  the  subcutaneous  veins ;  by  their  slow  reproduction  after  re- 
moval ;  and  by  their  long  life.  The  round-celled,  on  the  other  hand, 
appear,  as  a  rule,  at  a  comparatively  late  age,  and  are  painless ;  but  the 
skin  is  liable  to  be  discolored  and  ulcerated,  and  recurrence  is  rapid,  and 
the  duration  of  life  is  relatively  short.  The  giant-celled  likewise  appear 
late  in  life,  but  are  painful;  discoloration  of  the  skin  and  ulceration  are 
also  common ;  but  there  is  no  enlargement  of  the  veins,  while  irritative 
enlargement  of  the  axillary  glands  is  frequent.  Local  reproduction  is 
delayed  longer  than  in  the  other  varieties,  and  the  duration  of  life  is 
remarkable. 

These  points  are  set  forth  in  the  following  table,  in  which  the  affinities 
and  contrasts  of  the  three  principal  varieties  may  be  seen  at  a  glance : 


Average  age  of  appearance 

Appear  before  16th  year 

Pain 

Skin  discolored 

Ulceration     . 

Veins  enlarged 

Glands  swollen 

Glands  infected 

Adjacent  tissues  invaded 

Local  reproduction 

"  "  average  date  of 

Metastatic  deposits 
Average  life  with  operation  . 


Spindle-celled. 

36  years. 
12.08  per  ct. 
60.00   " 
20.88   " 
17.58   " 
17.58   " 

6.59   " 

0. 
13.18      " 
65.10       " 
12  months. 
20.40  per  ct. 
90  months. 


Ronnd-celled. 

48  years. 
0.83  per  ct. 

10.81      " 

32.35      " 

23.58      " 

11.76  " 
8.82  " 
2.94      " 

17.64      " 

60. 

4 1  months. 

25  per  ct. 

54  months. 


Giant-celled. 

47  years. 

0  per  ct. 
43      " 
25      " 
25      " 

0  " 
37.5    " 

0.  '^ 
25  " 
57.14" 
12  J  mos. 

0  per  ct. 
108  mos. 


Between  the  solid  and  cystic  varieties  there  are  certain  distinctions, 
w^hich  are  useful  in  establishing  a  differential  diagnosis.  The  former 
develop  at  about  the  forty- third  year  ;  the  skin  is  discolored  in  11.53  per 
cent ;  ulceration  occurs  in  7.69  per  cent. ;  the  veins  are  dilated  in  7.69 
per  cent. ;  there  is  no  discharge  from  the  nipple,  nor  is  it  retracted  ; 
pain  is  met  with  in  28  per  cent. ;  the  surrounding  tissues  are  invaded  by 
tumor  elements  in  11.54  per  cent.;  the  lymphatic  glands  are  enlarged 
in  11.54  per  cent.,  and  infected  in  1.28  per  cent.;  recurrence  ensues 
in  64.58  per  cent.,  and  metastatic  growths  are  met  with  in  25  per  cent, 
of  all  instances.     Cystic  sarcoma  starts,  as  a  rule,  at  the  thirty-eighth 
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year,  and  is  not,  as  is  asserted  by  many  writers,  most  common  between 
twenty  and  thirty-five  years,  as  just  as  many  cases  occur  after  as  before 
the  latter  age;  it  grows  more  rapidly  than  the  solid  variety,  and  its 
increase  is  often  sudden  after  having  remained  stationary  or  advanced 
slowly  for  some  time.  Now  and  then,  after  evacuation  of  the  fluid  of 
the  superficial  cysts,  their  solid  contents  can  be  detected  by  manipu- 
lation ;  their  consistence  is,  as  a  rule,  unequal,  and  they  are  more  largely 
lobulated  than  the  former  variety.  The  skin  is  discolored  in  34.61  per 
cent. ;  the  tumor  ulcerates  in  18.76  per  cent ;  the  veins  are  enlarged  in 
23.07  per  cent. ;  the  nipple  is  retracted  in  6.41  per  cent.,  and  discharges 
fluid  in  10.25  per  cent ;  pain  is  experienced  in  41.93  per  cent. ;  the  adja- 
cent tissues  are  infected  in  16.66  per  cent. ;  the  lymphatic  glands  are 
swollen  in  5.12  per  cent.,  but  they  are  never  invaded  by  tumor  elements ; 
while  it  recurs  in  51.16  per  cent.,  and  becomes  generalized  in  11.62  per 
cent,  of  all  cases. 

There  are  no  signs  by  which  cystic  sarcomata  can  be  absolutely  difler- 
entiated  from  cystic  fibromata,  with  which  they  are  so  frequently  con- 
founded. The  latter  develop  earlier  in  life,  and  a  discharge  from  the 
nipple  is  more  common  than  in  the  former ;  but  ulceration  and  enlarge- 
ment of  the  veins  are  only  one-half  as  frequent,  and  they  are  not  attended 
with  glandular  enlargement  or  malignant  features.  It  should,  however, 
be  stated  that  the  largest  proliferous  cystic  tumors  met  with  in  old, 
married  multiparse  are  generally  sarcomata 

As  no  attempt  has  hitherto  been  made  to  describe  the  life  history  of 
the  giant-celled  variety,  and  some  of  the  modified  forms  of  mammary 
sarcoma,  the  following  facts  will  be  found  to  be  not  devoid  of  interest. 

In  8  cases  of  giant-celled  tumors  that  I  have  collated,  the  average  date 
of  their  first  observation  was  47;^  years,  or  at  the  ages,  respectively,  of 
42,  45,  45,  46,  46,  49,  50,  and  55.  Of  the  6  cases  in  which  the  social 
condition  is  noted,  3  were  married,  of  which  2  were  parous,  and  3  were 
single.  The  tumors  were  solid  in  6,  of  which  one  was  alveolar,  and 
cystic  in  2.  The  skin  was  violaceous  in  tint  and  adherent  in  one  case  of 
cystic  tumor,  and  red  and  stretched  in  one  of  solid  tumor.  In  one  of 
the  cystic  tumors  there  was  firm  attachment  to  the  great  pectoral  muscle. 
Ulceration  was  met  with  in  3,  of  which  2  were  solid  and  1  was  cystic. 
The  axillary  glands  were  enlarged  but  not  infected  in  3  cases,  2  of 
which  were  cystic  and  1  was  solid,  and  enlarged  lymphatic  glands 
were  detected  in  3  cases  of  recurrence  of  solid  tumors,  in  1  of  which, 
an  alveolar  growth,  they  were  invaded  by  tumor  elements. 

All  of  the  cases  were  subjected  to  the  knife.  In  1  the  history  ceases 
with  the  operation.^  In  3  there  was  no  recurrence,  and  the  patients 
were  alive  subsequently  for  ten  years  and  five  months,^  three  months,^ 

1  Estlander  :  Eev.  Mens,  de  Med.  et  deChir.,  4,  1880,  p.  795.  2  ibid.,  p.  79G. 

3  Lancereaux :  Bull,  de  la  Soc.  Anat.,  t.  xxxv.  p.  292. 
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and  ten  years.^  In  4  the  tumor  recurred.  In  Billroth's^  case,  a  repro- 
duction, with  infected  glands,  was  removed  in  two  months,  and  another 
similar  operation  was  performed  in  a  few  months.  The  patient  died  of 
erysipelas,  but  metastases  were  not  found  post-mortem.  In  the  case  of 
Riedel,^  six  recurrent  growths  were  removed  in  twenty  years,  and  on 
death  it  was  found  that  the  patient  was  free  from  metastases.  In  the 
case  of  Estlander,^  a  recurrent  growth,  along  with  the  glands  of  the 
axilla,  was  removed  in  two  years  and  five  months,  and  the  .patient  was 
well  five  years  and  nine  months  subsequently ;  while  in  the  case  of 
Stanley,^  the  patient  died  with  a  recurrent  tumor  in  two  years  after  the 
extirpation  of  the  breast.  The  average  total  duration  of  life  of  these 
patients  from  the  first  observation  of  the  disease  to  the  final  report  was 
nine  years. 

It  will  thus  be  seen  that  giant-celled,  or  myeloid,  sarcoma  sets  up  irri- 
tative enlargement  of  the  lymphatic  glands  in  37.5  per  cent,  of  all  cases ; 
that  the  skin  is  discolored,  the  tumor  ulcerated,  and  the  surrounding 
tissues  are  infected  in  25  per  cent.;  that  the  subcutaneous  veins  and 
nipple  are  normal ;  and  that,  while  it  recurs  in  57.14  per  cent.,  it  never 
gives  rise  to  metastatic  growths. 

Osteoid  sarcoma,  or  the  variety  which  contains  true  osseous  tissue,  has 
been  met  with  at  the  ages  of  27, 46,  49,  and  51  years,  the  average  being 
43  years.  It  occurs  usually  in  married  multiparse ;  as  a  rule  grows 
slowly ;  is  hard,  except  when  it  has  undergone  cystoid  degeneration ; 
acquires  large  dimensions  in  one-half  of  the  cases,  and  is  painful  during 
its  rapid  growth.  It  ulcerates  in  one-fourth  of  all  instances ;  invades 
the  adjacent  tissues  in  one-half;  does  not  infect  the  lymphatic  glands, 
nor  is  it  marked  by  dilatation  of  the  superficial  veins. 

The  case  recorded  by  Durham*^  is  devoid  of  further  history.  Of  the 
three  reported  by  Stilling,^  in  which  an  operation  was  practised,  one 
died  in  twenty-three  months,  without  recurrence,  but  with  evidences  of 
metastatic  growths  in  the  lungs  and  pleurae ;  one  died  of  pneumonia  on 
the  third  day,  with  secondary  tumors  of  the  lungs,  and  sarcomatous 
thrombosis  of  the  veins  of  the  pectoral  muscle,  the  disease  having  existed 
for  eighteen  months;  and  the  third  was  characterized  by  two  local 
reproductions,  and  a  metastatic  growth  of  the  left  ventricle  of  the  heart, 
about  sixteen  weeks  after  the  primary  operation,  the  total  life  having 
been  ten  years  and  four  months.  The  average  life  of  these  cases  from 
the  first  observation  of  the  disease  until  its  termination  was  fifty-seven 
months,  and  the  average  life  after  operation  was  thirteen  months  and  a 

1  Paget :  Trans.  Clin.  Soc.  London,  vol.  vii.  p.  108. 

2  Die  Krankheiten  der  Brustdriisen,  p.  58. 

3  Gentralblatt  fur  Chirurgie,  1881,  No.  40,  p.  636.  *  Ut  supra. 
6  Paget :  Lect.  on  Surg.  Path.,  3d  ed.,  p.  555. 

6  Trans.  Path.  Soc.  London,  vol.  xxxv.  p.  378. 

7  Deutsche  Zeitschrift  ILr  Chirurgie,  Bd.  xv.  pp.  247-253. 
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half.  Hence,  metastases  occurred,  or  were  presumed  to  have  occurred, 
in  all  the  cases,  and  of  those  who  survived  the  knife  local  reproduction 
was  witnessed  in  one-third,  and  a  recurrent  growth  would  certainly 
have  been  formed  if  the  patient  with  sarcomatous  pectoral  veins  had 
survived.  From  these  considerations,  osteoid  sarcoma  must  be  regarded 
as  the  most  malignant  of  the  mammary  sarcomata. 

The  life  history  of  pigmented  alveolar  round-celled  sarcoma  can  only 
be  based  upon  two  cases.  In  that  of  Billroth,^  a  hard  tumor,  of  three 
years'  duration,  as  big  as  a  child's  head,  and  adherent  to  the  skin,  was 
removed,  along  with  infected  glands,  from  a  multipara  sixty-five  years  old. 
The  patient  died  of  exhaustion,  without  recurrence,  in  eight  months,  but 
there  was  no  post-mortem  examination.  In  the  case  of  Butlin,'"^  a  tumor 
of  seven  years'  standing  was  removed,  in  1880,  from  the  otherwise  normal 
breast  of  a  woman  of  fifty-eight.  Recurrent  growths  were  extirpated  in 
1882, 1884,  and  1886,  but  the  history  ceases  with  the  last  operation.  In 
addition  to  these  cases,  Wacker^  describes  a  case  of  multiple  melanotic 
alveolar  round-celled  sarcoma  of  both  breasts,  with  infection  of  the 
glands  of  the  left  axilla,  and  metastatic .  tumors  of  the  spleen,  mesen- 
teric glands,  and  brain.  The  disease  was  thought  to  be  secondary  to 
melanotic  sarcoma  of  the  skin  of  the  mammie.  Winckel  depicts  a 
proliferous  myxomatous  melanotic  sarcoma,  but  the  case  is  devoid  of 
history.* 

The  treatment  may  be  summed  up  in  a  few  words.  The  entire  breast, 
along  with  any  skin  that  may  be  invaded,  must  be  extirpated,  especial 
care  being  paid  to  the  complete  removal  of  every  particle  of  parammary 
fat  and  the  fascia  of  the  pectoral  muscle,  in  which  tissues  experience 
shows  that  recurrence  takes  place.  In  the  event  of  repullulation  the 
grow^ths  should  be  freely  excised  as  fast  as  they  appear,  as  such  a 
practice  not  only  prolongs  life,  but  may  bring  about  a  final  cure. 


ON  THE  EEMEDIAL  VALUE  OF  BLOODLETTING. 
By  J.  A.  MACDOUGALL,  M.D.,  F.R.C.S.  Ed., 

CONSULTING    SUBGEON    TO    THE    CXJMBEHLAND    INFIRMARY,    ETC. 

It  has  often  seemed  to  me  a  matter  of  regret  that  a  remedy  of  such 
unquestionable  power  as  bloodletting  should,  from  former  abuse,  be 
reckoned  by  many  as  among  the  things  of  the  past,  and  that  it  should 
have  run  the  risk  of  being  denied  all  virtue,  because  of  some  inherent 

^  Op.  cit.,  p.  56,  fig.  57.  2  Lancet,  January  8,1887,  p.*72. 

3  Inaug.  Disser,,  Rostock,  1884,  p.  15.  *  Lehrbuch  der  Frauenkrankheiten,  p.  756. 
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faults,  which,  however,  are  quite  capable  of  compensation.  Its  very 
power,  and  the  exact  results  which  in  fitting  cases  attend  its  employment, 
doubtless  led  to  its  indiscriminate  use,  and,  inasmuch  as  it  is  spoliative 
in  its  nature — a  power  fraught,  it  may  be,  with  the  greatest  evil — it  is 
not  difficult  to  see  how  readily  it  might  be  abused.  The  dangers  attaching 
to  this  abuse  once  fully  recognized,  the  extreme  oscillation  was  readily 
foretold,  for  in  medicine,  as  in  the  sciences,  which  are — maybe — more 
exact,  the  pendulum  of  opinion  swings  freely  and  its  resting  points  may 
be  very  widely  distant. 

Bloodletting  is  not  the  only  form  of  treatment  to  which  time  and 
increase  in  knowledge  have  carried  wise  modifications.  Thirty  years 
ago  there  developed  what  many  now  regard  as  a  craze  for  alcohol-giving, 
and  when  we  note  the  position  it  held  then,  and  call  to  remembrance 
that  which  it  holds  now,  we  may  almost  cherish  a  hope  that  a  power  as 
valuable,  and  not  more  difficult  to  handle,  may  again  take  a  recognized 
position  as  a  valuable  remedy.  With  that  greater  skill  which  is  un- 
doubtedly ours,  with  that  more  intimate  acquaintance  with  physiological 
and  pathological  processes,  we  are  better  able  to  judge  the  exact  capa- 
bility of  such  a  remedy,  and  when  we  recognize  in  it  the  power  to  modify 
the  distribution  of  the  blood,  and  to  diminish  pressure  within  the  vascular 
system,  then  we  are  moving  on  such  lines  as  are  well  fitted  to  guide  us 
in  its  employment.  That  it  can  do  more  than  these  things  is  probable. 
That  it  does  act  as  a  derivative,  that  it  is  a  powerful  though  dangerous 
sedative,  and  that  its  employment  facilitates  the  action  of  other  remedies 
is  all  possible,  and,  although  I  believe  that  few  would  incline  to  employ 
it  for  such  ends  solely,  its  possession  of  such  potentialities  may  render  it 
of  wider  service  than  we  anticipate  when  we  use  it. 

Maybe  the  strongest  objection  to  its  employment  lies  in  the  dread  that 
by  the  abstraction  of  blood  we  tend  directly  to  weaken  our  patient ;  but 
this  fear  is,  I  am  sure,  exaggerated.  Several  observers,  among  others 
Sir  James  Paget,  believe  that  bloodletting  in  limited  quantity  is  attended 
with  little  risk  of  immediate  or  remote  injury,  and  a  physician  of  such 
eminence  and  ability  as  William  Pulteney  Alison  states  "  that  the  idea 
of  subsequent  injury  to  the  constitution  from  the  use  of  bloodletting  in 
inflammatory  diseases  may,  in  general,  be  regarded  as  quite  visionary." 
Every  obstetrician  must  have  noted  the  absolutely  unimpaired  recovery 
of  lying-in  women  in  whom  a  moderate  post-partum  hemorrhage  has 
occurred,  and  to  the  surgeon  it  is  a  matter  of  every  day  experience  that 
in  the  large  majority  of  surgical  operations  not  complicated  by  previous 
shock,  and  unattended  by  excessive  hemorrhage,  a  certain  loss  of  blood 
in  no  wise  hinders  a  satisfactory  convalescence.  In  making  such  refer- 
ences I  know  that  I  lay  myself  open  to  the  very  evident  contention,  that 
such  patients  are,  at  the  time  the  loss  is  sustained,  in  the  full  tide  of 
health,  but  this  is  hardly  so,  for  the  blood  of  the  pregnant  woman. 
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although  greater  in  bulk,  presents  those  very  characters  which  excessive 
hemorrhage  develops — it  is  deficient  in  hsematin,  and  it  contains  an  excess 
of  fibrin ;  while  most  surgical  patients  demanding  for  their  relief  severe 
operative  measures  cannot,  as  a  rule,  be  held  to  have  the  fullest  health. 
Moreover,  it  happens  that  in  many  cases  of  debilitating  disease,  hemor- 
rhage, it  may  be  as  the  eflPort  of  Nature,  does  occur,  and  its  occurrence 
hinders  neither  the  favorable  progress  of  the  malady,  nor  the  con- 
valescence from  it.  One  such  instance  occurs  to  me  now.  A  young 
gentleman,  a  patient  of  Dr.  Walker,  of  Dalston,  who  has  for  many 
years  been  the  subject  of  mitral  disease  with  well-marked  aortic  regurgi- 
tation, and  who  for  the  past  two  years  has  had  chronic  Bright's  disease, 
was  at  the  end  of  last  autumn  seized  with  acute  pleuro-pneumonia.  A 
more  unpromising  case  it  would  be  difiicult  to  find,  for  he  had  suddenly 
superadded  to  his  burden  of  chronic  and  incurable  disease,  an  acute 
inflammatory  ailment,  attended  with  high  temperature,  much  dyspnoea, 
and  very  considerable  physical  suflTering.  Owing,  in  part,  to  the  existence 
of  renal  disease,  and  doubtless,  in  part,  to  the  presence  of  aortic  insuffi- 
ciency, he  had  on  the  night  of  my  first  visit  a  considerable  epistaxis.  That 
it  had  done  him  no  harm  Dr.  Walker  was  confident,  and  my  own  feeling 
was  that  it  had  probably  done  him  good.  A  recurrence  happened  some 
days  later,  and,  although  upon  that  occasion,  owing  to  the  absence  of  his 
doctor,  he  lost  a  good  pint  of  blood,  which,  undoubtedly,  temporarily 
debilitated  him,  he  struggled  through  his  pneumonia,  and,  what  was 
even  more  satisfactory,  he  recovered  after  a  single  tapping  from  the 
empyema  of  which  his  pleural  effusion  was  constituted.  Had  excessive 
dyspnoea  demanded  it,  how  few  would  have  dared  to  bleed  this  man  to 
twelve  ounces,  and  yet  events  demonstrated  that  even  such  a  loss  was 
not  incompatible  with  a  satisfactory  recovery. 

It  has  been  written  by  a  great  clinician  that  "  men  bear  no  mark  that 
denotes  their  great  or  their  small  susceptibility  to  mercury,"  and  this  in 
a  measure  seems  true  of  bloodletting  also,  for  in  the  case  of  chronic  dis- 
ease I  have  related  a  very  considerable  hemorrhage  made  little  apparent 
difierence,  whereas  Dr.  John  Duncan  tells  me  that  an  athletic  student 
who,  in  perfect  health,  was  bled  for  purposes  of  transfusion,  was  long  in 
recovering  from  its  effects.  That  idiosyncrasy  should  exist  with  refer- 
ence to  bloodletting,  experience  in  the  use  of  many  other  remedies  would 
lead  us  to  expect. 

In  considering  the  advisability  of  the  employment  of  bloodletting,  the 
primary  questions  which  arise  are  these :  Is  the  condition  of  the  patient 
so  urgent  as  to  demand  its  aid,  and  is  there  a  fair  probability  of  the  loss 
he  will  thus  sustain  being  satisfactorily  replaced  ?  Wise  and  necessary 
as  is  this  association  of  interests,  and  important  as  is  its  general  main- 
tenance, it  is  easy  to  understand  how  the  importunity  of  the  one  may,  at 
times,  justly  overrule  the  prudence  of  the  other,  for  when  life  is  in  im- 
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minent  jeopardy  we  must  act  for  the  present,  cherishing  the  hope  that 
the  good  to  be  attained  may  quite  outdo  the  evil  attendant  upon  the 
letting  of  blood.  And  this  position  is  made  still  stronger  when  we  call 
to  remembrance  the  fact  that  in  the  very  large  majority  of  cases  the 
loss  of  blood  need  not  be  great,  for  the  effect  we  desire  is  an  immediate 
one,  one  if  at  all  attainable,  produced  very  quickly,  and,  therefore, 
bloodletting  by  possessing  this  quality  has  that  within  itself  which  is 
adverse  to  the  withdrawal  of  an  inordinate  amount.  Thus  is  it  that  the 
aphorism  of  Sir  Thomas  Watson  is  readily  compassed,  "  bleed  so  as  to 
secure  the  advantages  of  the  remedy  and  to  avoid  its  disadvantages," 
and  with  a  view  to  a  demonstration  of  the  value  it  certainly  possesses,  I 
will,  in  dealing  with  this  question,  relate  some  of  the  scattered  lessons  of 
my  own  limited  experience. 

When  bloodletting  was  in  the  plenitude  of  its  power  there  was  no 
morbid  condition  in  which  it  was  employed  more  unhesitatingly  than  in 
apoplexy.  The  reasons  for  this  are  not  difficult  to  seek,  for,  homoeopathic 
as  such  treatment  may  be  reckoned,  there  can  be  no  reasonable  doubt 
that  in  many  cases  of  severe  visceral  hemorrhage,  general  bloodletting 
is  alone  able  to  control  it.  The  temptation  to  make  this  knowledge  the 
foundation  for  action  was  doubtless  increased  by  the  condition  of  the 
pulse  generally  associated  with  cerebral  hemorrhage ;  for  the  feeling  it 
conveys  through  its  very  fulness  is  that  of  its  hurrying  on  in  such  a 
volume  as  is  certain  to  increase  extravasation  and  nerve  destruction. 
ThuS;  I  fancy,  it  was  that  bloodletting  became  the  "  summum  remedium  " 
in  all  cases  of  apoplexy,  and,  although  we  now  know  that  in  the  very 
large  majority  of  instances  it  is  not  only  a  powerless,  but  a  dangerous 
remedy,  there  is  one  form  of  attack  in  which  most  physicians  agree  it 
may  still  be  employed  with  possible  benefit — that  form  is  the  ingraves- 
cent. Unhappily,  the  cases  are  rare  in  which  opportunity  offers  for  its 
use,  for  its  earlier  march,  at  times  slow  enough,  it  may  be,  to  anticipate, 
is  too  frequently  hastened  by  the  attacks  of  vomiting  which  charac- 
terize it. 

In  the  last  two  cases  that  have  come  under  my  observation  this  history 
was  most  notable,  for  with  the  access  of  vomiting  there  came  such  acute- 
ness  in  the  development  of  coma,  that  it  quite  outran  any  possible  good 
derivable  from  bloodletting. 

That  in  fitting  cases — cases  seen  early  in  their  progress — it  may  prove 
useful  I  shall  endeavor  on  lines  which  are  fairly  parallel  to  show. 

Experience  gained  by  the  surgeon  is  oflen  of  equal  value  to  the  phy- 
sician, for,  although  the  conditions  which  give  rise  to  certain  results 
diflfer,  the  results  themselves  are  so  akin  that  the  danger  pertaining  to 
them  has  a  common  significance.  Therefore  it  is  that  I  quote  the  fol- 
lowing case  to  show  that  in  bloodletting  we  have  a  remedy  of  value  in 
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"  ingravescent  apoplexy,"  albeit  that  apoplexy  be  external  to,  instead  of 
within,  the  cerebral  cortex. 

M.  B.  was  thrown  with  great  force  from  the  conveyance  in  which  he 
was  driving,  and  pitched  upon  his  head.  He  had  well-marked  concus- 
sion, followed  by  decided  reaction,  with  a  full,  but  not  too  rapid  pulse. 
Some  hours  after  he  was  first  seen  he  was  attacked  with  severe  headache, 
complained  of  a  rushing  noise  in  his  ears,  had  some  embarrassment  in 
his  breathing,  was  a  little  confused,  had  widely  dilated  pupils  acting 
slowly  to  light,  and  his  pulse  had  fallen  from  over  80  to  52  in  the  minute. 
He  was  at  once  bled  to  the  extent  of  a  pint,  which  relieved  his  headache, 
and  his  breathing,  and  under  which  his  pulse  rose  to  its  old  rate  of  80 
in  the  minute. 

A  few  days  after,  having,  contrary  to  all  instruction,  risen  from  his 
bed  and  made  some  exertion,  the  old  symptoms  reappeared,  headache, 
dilated  inactive  pupils,  and  slow,  laboring  pulse.  Venesection  again, 
and  with  this  great  relief,  and  an  ultimate  satisfactory  recovery. 

It  may  fairly  be  argued  that  in  this  case  I  have  no  certain  proof  to 
offer  that  extravasation  had  occurred,  and  I  am  glad  that  such  proof  is 
wanting,  but  I  have  notes  of  another  case  in  which,  following  a  severe 
blow  on  the  head,  there  were,  on  three  separate  occasions,  attacks  exactly 
similar  to  those  observed  in  M.  B.,  the  last  of  which,  unhappily,  proved 
fatal,  and  in  that  instance  a  post-mortem  examination  demonstrated  the 
presence  of  a  large  clot,  part  of  which  had  been  recently  effused,  but  of 
which  other  portions  had,  undoubtedly,  been  in  existence  for  some  little 
time.  I  record  it  as  a  matter  of  regret,  that  this  case  was  not  treated  by 
venesection.  It  seems  then  but  a  fair  deduction  that  a  remedy  which 
can  arrest  hemorrhage  occurring  outside  the  brain,  should  have  equal 
power  to  control  leakage  taking  place  in  its  substance. 

The  power  for  good  possessed  by  bloodletting  in  morbid  states  of  the 
cerebral  circulation  is  not,  however,  confined  to  the  arresting  of  hemor- 
rhage. There  are  certain  pathological  conditions  attended  by  convulsive 
phenomena  over  which  it  exercises  a  happy  control.  The  rationale  of 
this  is  readily  found  through  a  mechanical  explanation,  for  the  tightly 
packed,  and  the  unyielding  character  of  the  cerebral  case,  renders  any 
disturbance  in  its  vascular  system  fraught  with  very  decided  danger.  If 
the  amount  of  blood  circulating  in  it  be  of  necessity  an  ever  definite 
quantity — and  this,  I  believe,  has  been  fairly  demonstrated — then  it 
follows  that  disturbance,  say  of  a  spasmodic  character,  in  the  arterial 
system  must  be  associated  with  a  plethora  on  the  venous  side.  By  their 
researches,  Kussmaul  and  Tenner  proved  that  sudden  cerebral  anaemia 
may  induce  convulsion,  and  there  is  a  strong  probability  that  the 
"  status  epilepticus,"  when  fully  developed,  depends  upon  a  pronounced 
anaemia  in  certain  cerebral  areas.  This  was  the  contention  of  Sir  J.  C. 
Brown,  and  the  basis  upon  which  he  founded  his  treatmeni  of  it  by  the 
use  of  nitrite  of  amyl.     Before,  however,  this  valuable  remedy  had 
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been  used  in  this  way,  it  had  happened  to  me  to  find  how  completely 
this  dangerous  condition  could  be  relieved  by  free  venesection. 

One  case  I  well  remember,  where  the  fits  recurred  with  such  rapidity 
and  regularity,  and  where  the  intervals  were  marked  by  so  profound  a 
state  of  coma,  that  the  man's  condition  seemed  well  nigh  hopeless.  A 
big  bleeding,  for  he  was  a  strong,  healthy  man,  at  once  arrested  his  fits 
and,  I  believe,  saved  his  life.  That  it  acted  by  relieving  a  stasis  in  the 
cerebral  venous  system,  and  thus  permitted  a  readier  transmission  of 
blood  through  the  smaller  arteries  and  capillaries,  is  probable. 

Trousseau  draws  attention,  in  one  of  his  masterly  lectures,  to  the  fact 
that  in  certain  cases  of  convulsive  epilepsy  we  may  have  a  state  of  tonic 
convulsions  lasting  for  a  long  time,  "  two  or  three  minutes,  instead  of 
three  times  the  number  of  seconds,  and  death  from  asphyxia  as  a  con- 
sequence." I  once  witnessed  in  a  little  girl,  the  subject,  not  of  true 
epilepsy,  but  of  most  severe  convulsions  depending  upon  a  functional 
cause,  this  very  state  established,  and  the  happy  issue  that  resulted  from 
the  abstraction  by  me  of  a  few  ounces  of  blood  from  the  external  jugular, 
was  one  of  the  early  experiences  of  my  professional  life. 

If  the  theory  of  Dr.  Hughlings  Jackson  (Brain,  April,  1886)  be  cor- 
rect, that  infantile  convulsions  depend  largely  for  their  development 
upon  a  venous  condition  of  the  blood  circulating  in  the  respiratory 
centre,  then  it  is  not  difficult  to  understand  how  oft-repeated  and  long- 
continued  spasm,  interfering  as  it  does  with  the  respiratory  act,  should 
perpetuate  the  tumult,  and  how  direct  relief  to  the  venous  system  may 
speedily  arrest  the  convulsive  disturbance. 

Before  proceeding  to  allude  to  those  conditions  in  which  the  benefit 
attending  bloodletting  is  conspicuous  and  undoubted,  I  would  make 
mention  of  the  advantage  which  attends  its  employment  in  certain  cases 
of  simple  croup.  I  am  not  likely  now  ever  to  forget — for  the  early 
writings  on  the  folds  of  memory  are  the  most  indelible — the  relief  which 
I,  when  a  little  lad,  suffering  from  croup,  obtained  by  venesection. 
Emetics,  hot  fomentations,  and  the  warm  bath,  had  all  been  employed, 
but  with  no  benefit,  the  dreadful  feeling  of  suffocation  was  still  unre- 
lieved, while  following  immediately  the  withdrawal  of  several  ounces  of 
blood  from  the  arm  I  was  easy  and  comfortable. 

It  would  be  a  marvel,  then,  that  if  thus  taught,  it  seemed  the  lesson 
of  a  life  in  its  fullest  sense,  I  should  have  denied  the  same  relief  to 
others,  and  thus  it  is  that,  in  late  childhood  and  early  youth,  when 
other  means  have  failed,  and  when  in  vigorous  adolescents,  cynanche 
laryngea  is  marked  by  the  symptoms  noted  by  Cullen,  "  respiratio  diffi- 
cilis,  inspiratio  strephens,  vox  rauca,  tussis  clangosa,"  then  my  trust,  and 
my  expectation,  lie  in  a  moderate  phlebotomy. 

In  the  treatment  of  visceral  inflammations  bloodletting  held  for  long 
the  leading  place,  and  although  the  virtues  it  was  said  to  possess  are  by 
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many  openly  questioned  to-day,  there  undoubtedly  exist  still  certain 
conditions,  the  result  of  inflammatory  hypersemia,  where  its  action  is  of 
signal  benefit.  That  this  should  be  so  seems  a  natural  inference  when 
we  recall  the  fact  that  in  disturbed  and  perverted  action  of  the  vascular 
system,  arise  those  changes  which  mark  this  morbid  state,  and  that 
bloodletting  exercises  such  power  over  the  circulation  as  is  unmistak- 
able and  undeniable.  That  the  establishment  of  acute  hypersemia  in 
the  pulmonary  area  should  exert  a  most  pronounced  effect  on  the  whole 
vascular  system,  and  that  the  action  of  bloodletting  should,  in  this  case, 
may  be,  best  demonstrate  its  power  is  readily  surmised. 

The  further  fact,  that  the  manifestation  of  this  powder  is  immediate 
renders  it  in  such  conditions  as  those  to  which  reference  will  be  made, 
of  the  very  highest  value.  The  little  knowledge  I  have  of  its  employ- 
ment in  pneumonia  is  in  no  wise  sufficient  to  justify  any  expression  of 
opinion  as  to  its  favorable  effect  upon  the .  type,  and  the  duration  of 
inflammatory  disease.  All  I  wish  to  claim  for  it  is  its  mechanical  power 
of  relieving  suffering,  of  relieving  blood-stasis,  of  restoring  a  lost  balance 
between  heart  and  arteries,  and  in  this  wise  abating  certain  symptoms, 
the  presence  of  which  threaten  very  directly  the  life  of  the  patient. 

In  pleurisy  attended  with  grave  inflammatory  fever,  with  severe 
stitch,  and  with  much  difficulty  in  breathing,  I  have  seen  the  most 
marked  relief  follow  the  practice  of  bloodletting.  Now,  however,  that 
we  possess  in  the  hypodermatic  injection  of  morphia  so  direct  and  so 
speedy  a  means  of  allaying  pain,  the  temptation  to  use  the  lancet  is  not 
so  great,  for  if  there  was  one  feature  in  the  case  which  venesection  did 
benefit,  it  was  the  intolerable  suffering  the  patient  was  enduring. 

I  have  a  belief  that  the  most  dangerous  forms  of  this  disease  are  not 
those  in  which  there  is  much  efflision,  rather  are  they  marked  by  the 
exudation  of  lymph  over  a  very  wide  area,  and  it  was  in  the  early 
days  of  such  cases  that  venesection  seemed  to  me  to  prove  most  bene- 
ficial. 

Around  the  treatment  of  pneumonia  has  the  dispute  regarding  the 
virtues  and  the  evils  of  bloodletting  raged  most  fiercely.  This,  to  say 
the  least  of  it,  has  been  unfortunate,  for,  although  there  can  be  no 
doubt  that  indiscriminate  bloodletting  in  pneumonia  did  an  infinitude  of 
harm,  and  ought,  as  a  rule,  to  be  entirely  deprecated,  there  is  still  one 
form  of  the  disease,  and  there  are  certain  states  which  may  arise  in  its 
ordinary  course,  in  which  to  withhold  its  performance  would  be  a  grave 
error. 

Let  me,  by  the  short  narration  of  a  case,  illustrate  the  form  of 
pneumonia  in  which,  by  its  action,  it  may  prove  more  than  a  mere 
alleviator. 

A.  H.,  a  strong,  muscular  ploughman,  had,  by  an  unfortunate  accident, 
the  wheel  of  a  heavily  loaded  cart  "  backed  "  across  the  right  side  of  his 
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chest.  Five  at  least  of  his  ribs  were  fractured;  he  had  considerable 
emphysema,  some  pneumothorax,  and  pretty  profuse  haemoptysis. 
Thirty -six  hours  after  the  receipt  of  his  injury  he  was  found  with  all 
the  symptoms  of  acute  pneumonia.  He  had  grave  inflammatory  fever, 
his  temperature  was  high,  his  pulse  hard  and  full,  he  had  an  incessant 
short  cough,  and  much  difficulty  in  his  respiration.  That  this  difficulty 
w^as  in  a  measure  brought  about  by  the  pain  attending  upon  the  in- 
creased respiratory  effi^rts  was  very  apparent. 

It  was  impossible  to  examine  satisfactorily  tlie  anterior  part  of  the 
chest,  but  behind,  he  had  over  a  wide  area  very  decided  dulness  upon 
percussion,  with  harsh  respiration.  I  bled  him  freely  from  the  arm, 
with  great  and  immediate  relief.  Within  the  next  twenty-four  hours 
his  pulse  and  temperature  fell  quickly,  and  although  his  lung  afforded 
evidence  of  more  or  less  consolidation  for  some  days  after,  it  never,  I 
believe,  reached  the  stage  of  true  hepatization. 

That  in  this  case  bloodletting,  by  the  power  it  exercised  over  the 
distribution  of  blood,  carried  relief  to  the  pulmonary  circulation,  which, 
through  the  operation  of  various  factors  had  become  overcharged,  and 
thus  assuaged  dangerous  symptoms,  is  fairly  certain. 

Wide,  and  great,  as  the  difference  undoubtedly  is  between  pneumonia 
following  an  injury,  aad  the  disease  as  we  meet  it  in  the  ordinary  way, 
and  certain  as  is  the  tendency  it  often  has,  when  appearing  in  this  shape, 
to  terminate  life  by  asthenia,  we  may  witness  ever  and  again  in  its 
course  such  conditions  as  demand  for  their  relief  that  promptitude  in 
action  which  bloodletting  alone  can  bring,  and  here  again  I  will  make 
use  of  a  clinical  note. 

B.  G.,  a  healthy  lad  of  twenty,  was  the  subject  of  right-sided  pneu- 
monia. For  the  first  five  days  of  his  illness  matters  went  fairly  well 
with  him.  He  had  a  quick  pulse,  and  a  high  temperature,  but  his 
respiration  was  not  more  rapid,  or  more  distressing,  than  the  pretty 
complete  involvement  of  nearly  his  whole  right  lung  readily  explained. 

On  the  sixth  morning,  however,  the  aspect  had  changed — he  was 
struggling  for  breath,  his  face,  his  lips,  and  his  tongue  were  livid,  his 
pulse  was  quick  and  small,  but  he  had  a  strongly  heatijig  heart  and  copious 
pneumonic  expectoration.  Examination  of  the  back  of  his  chest  revealed 
the  fact,  that  in  addition  to  the  harm  in  his  right  side,  he  had  now  fine 
crepitation  over  the  left  base,  proving  that  both  lungs  were  implicated. 
He  was  at  once  bled  to  ten  ounces  and  with  immediate  relief.  Stimu- 
lants and  liquid  nourishment  were  given  him  with  a  free  hand,  his  poul- 
tices were  continued,  and  he  ultimately  made  an  excellent  recovery. 

The  explanation  of  the  sudden  gravity  of  this  man's  condition  lay  in 
the  occurrence  of  over-distention  of  the  right  heart,  the  direct  sequence 
of  that  further  obstruction  in  the  pulmonary  circulation  which  the  con- 
gestion of  the  left  lung  had  brought  about.  The  feebleness  of  his  pulse 
at  the  wrist,  proof  of  the  small  quantity  of  blood  pouring  into  the  left 
ventricle,  and  the  violently  acting  heart  excited  by  the  presence  of  an 
unwonted  amount  of  blood,  and  doing  that  which  in  it  lay  to  overcome 
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an  obstruction  which  threatened  the  extinction  of  its  action,  formed  the 
best  and  the  surest  indication  for  the  abstraction  of  blood.  Vigorous  as 
a  heart  may  be,  and  capable  in  ordinary  circumstances  of  contending 
for  a  time  with  stasis  in  the  pulmonary  circuit,  there  can  be  no  doubt 
that  in  the  pyrexia  which  marks  the  pneumonic  process,  we  have  that 
which,  by  favoring  the  occurrence  of  rapid  dilatation,  renders  the  struggle 
more  doubtful,  and  the.  necessity  for  immediate  action  more  imperative. 
For  this  reason  it  is  that  in  extreme  dyspnoea,  and  when  there  is  evi- 
dence of  a  lost  balance  between  the  right  and  left  heart,  a  remedy  which 
like  bloodletting  is  proximate  in  its  action,  is  of  the  very  highest  value. 

Prevalent  as  is  pneumonia,  and  frequent  as  are  the  opportunities 
afforded  to  the  practitioner  for  observation  of  its  treatment,  the  occa- 
sions are  very  few,  and  very  far  between,  in  which  bloodletting  is 
demanded. 

It  is,  however,  otherwise  with  another  disease  of  the  lungs — acute 
pulmonary  oedema — suffocative  catarrh. 

I  am  not  aware  that  the  essential  pathology  of  this  condition  is  fully 
determined.  It  is  often  so  sudden  and  so  swift  in  its  onset,  so  evanes- 
cent in  its  existence,  attended  by  so  little  constitutional  disturbance,  and 
withal  so  grave  in  its  possible  results,  that  it  may  well  be  a  neurosis — 
vasomotor  in  its  seat,  and  having  for  its  characteristic  feature  the  rapid 
outpouring  of  mucus  into  the  smaller  bronchi.  It  very  usually  arises 
from  exposure  to  cold  during  the  existence  of  a  bronchial  catarrh,  and 
it  is  strongly  predisposed  to  by  the  presence  of  disease  of  either  the  heart 
or  kidney.  In  both  these  morbid  states  there  doubtless  exist  such 
vascular  conditions  as  influence  gravely  the  mechanism  of  the  pulmo- 
nary circulation,  and  dependent,  mayhap,  upon  this  fact  rests  the  value 
of  bloodletting  in  its  treatment. 

How  great  that  may  be,  this  case  will  best  explain. 

A  gentleman,  past  middle  life,  consulted  me  some  time  ago  on  account 
of  dyspnoea  on  exertion.  He  had  been  quite  well  until  a  few  months 
before  he  visited  me,  when,  without  warning  of  any  kind,  he  had  an 
attack  of  pulmonary  ai)oplexy  which  nearly  proved  fatal.  His  pulse 
struck  me  as  hard  and  tense,  and  his  heart-action  as  too  forcible, 
although  there  was  no  very  decided  increase  in  the  cardiac  dulness. 
There  was,  however,  a  marked  impurity  and  prolongation  of  the  first 
sound  at  the  apex,  and  a  certain  heaving  action  in  this  situation.  The 
second  sound  at  the  base  was  markedly  accentuated. 

I  examined  his  urine  with  care — it  was  of  acid  reaction,  of  good 
specific  gravity  (1.025),  and  was  free  from  albumen. 

I  was  puzzled,  for  I  expected  to  find  evidence  of  a  granular  kidney, 
and  failing  in  this  I  fell  back  upon  the  hypothesis  that  he  might  possibly 
have  slight  mitral  stenosis. 

Uncertain  on  this  point,  and  still  believing  that  arterial  tension  was 
playing  a  part  in  the  production  of  his  symptoms,  small  do^es  of  calomel 
were  prescribed,  and  he  was  carefully  dieted.     From  time  to  time  he 
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called  upon  me,  and  his  record  was  one  of  improvement.  Then  at  mid- 
night on  the  16th  of  October  I  was  sent  for  hurriedly,  and  found  him 
extremely  ill.  He  had  caught  cold  a  week  before,  and  had  had  more 
or  less  cough.  On  the  afternoon  of  his  attack — a  cold,  raw  day — he  had 
driven  many  miles  in  an  open  carriage.  Up  to  the  time  of  his  retiring 
to  rest  he  made  no  complaint,  but  as  sleep  was  about  to  overtake  him, 
he  was  suddenly  roused  by  a  feeling  of  intense  dyspncea.  Living  as  he 
does  close  by  me,  I  was  soon  beside  him.  He  was  propped  up  in  bed, 
and  wheezing  loudly ;  his  face  was  flushed,  his  expression  anxious,  and 
while  he  breathed  with  great  difficulty,  he  expectorated  from  time  to 
time  the  reddish  mucus  characteristic  of  suffocative  catarrh.  His 
pulse  of  80  was  hard  and  laboring,  but  his  heart's  action  was  not  per- 
ceptibly increased,  either  in  rapidity  or  in  force,  and  his  chest,  clear  on 
percussion,  was  filled  with  mucous  and  submucous  rales,  with  an  entire 
absence  of  vesicular  murmur.  Short  time  as  the  attack  had  lasted  his 
condition  was  too  grave  to  be  benefited  by  the  use  of  expectorants,  and 
I  made  preparation  to  give  him  a  subcutaneous  injection  of  apomorphia. 
The  advance  of  the  disease  was  more  rapid  than  my  action,  and  he 
quickly  passed  into  that  state  of  semi-consciousness  when  the  action  of 
emetics  is  neither  so  prompt  nor  so  satisfactory. 

Dr.  Lockie,  for  whom  I  had  sent,  now  joined  me,  and  we  happily 
agreed  as  to  the  employment  of  bloodletting ;  he  however  remarked,  and 
I  quote  his  words  to  mark  the  gravity  of  the  case,  "bleed  him  or  not  he 
will  die."  He  was  now  more  or  less  unconscious,  he  was  livid  in  color, 
and  his  heart,  quickening  in  action,  was  unquestionably  failing  in  power. 

The  opening  of  a  vein  in  the  left  arm,  performed  in  the  usual  way, 
proved  futile,  for  the  blood  was  so  thick  and  tarry  that  it  would  not 
flow  from  it ;  so  dissecting  down  upon  the  right  median  basilic,  and 
exposing  its  surface  clearly,  I  made  into  it  a  long  and  free  incision.  By 
constant  pressure  and  friction  the  stream  began,  slow  at  first,  and  then 
more  full,  and  when  a  pint  of  blood  had  escaped  he  expressed  himself 
as  "  beginning  to  be  relieved."  Another  pint  was  taken,  and  as  the  arm 
was  being  bound  up,  he  said,  "  I  am  quite  well ;  I  could  rise  and  walk." 
Within  thirty-six  hours,  and  without  the  occurrence  of  much  expectora- 
tion, all  rales  had  disappeared  from  his  chest,  and  he  was  in  his  usual 
health.  Since  then  he  has  had  another  similar  attack,  not  attended, 
however,  with  quite  such  peril,  for  he  was  seen  early,  and  he  was  bled 
to  twelve  ounces.  The  relief  obtained  upon  this  occasion  was  as  striking 
as  it  was  upon  the  previous  one. 

Now,  his  case  is  clear,  there  is  a  trace  of  albumen  in  the  urine,  there 
are  to  be  found  a  few  granular  casts,  and  he  presents  unmistakable 
evidence  of  considerable  arterial  tension. 

In  cases  such  as  this,  where  the  advance  of  disease  outstrips  the  action 
of  all  ordinary  remedies,  the  immediate  effect  of  bloodletting  touches 
the  miraculous. 

To  the  good  it  can  accomplish  in  cases  of  mitral  stenosis,  when,  under 
certain  circumstances,  the  chronic  condition  of  distention  of  the  right 
ventricle,  always  more  or  less  in  existence,  becomes  suddenly  aggra- 
vated, I  can  bear  no  personal  testimony ;  but  the  want  of  it  is  of  small 
moment  when  I  can  refer  for  confirmation  to  the  writings  of  Broadbent, 
of  Chambers,  and  of  many  other  able  physicians. 
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Here,  however,  I  would  add  an  interrogatory  note. 

It  is  well  known  how  much  Dr.  Angus  Macdonald  ("  Heart  Disease 
during  Pregnancy  ")  did  to  bring  into  recognition  the  peculiar  dangers 
attendant  upon  cardiac  disease  in  childbearing  women,  and  how  valu- 
able are  his  records  of  the  unfortunate  progress  of  some  of  these  cases. 
In  one  such,  not  however  under  my  own  care,  in  which  mitral  disease 
and  pulmonary  oedema  brought  about  a  condition  of  extreme  gravity 
during  labor,  venesection  proved  of  the  greatest  benefit,  and  I  have  a 
belief  that  I  have  seen  relief  to  the  struggling  action  of  the  diseased 
heart  brought  about  by  the  increased  tension  accompanying  delivery, 
follow  the  occurrence  of  a  somewhat  free  post-partum  hemorrhage.  It 
is  quite  possible,  then,  that  venesection  might  relieve  the  serious  symp- 
toms which,  in  such  circumstances,  at  times  immediately  follow  delivery. 

Among  the  new  phrases  which  mark  the  advance  of  the  science  of 
medicine  there  is  none  better  known  than  that  of  "arterial  tension," 
yet  some  accept  its  existence  with  reservation,  and  incline  to  believe, 
that  as  its  presence  is  not  easily  refuted,  and  is  often  more  a  matter  of 
opinion  than  demonstration,  it  is  a  modern  term  apt  to  be  used  with  too 
convenient  a  looseness.  It  seems  to  me,  however,  that  in  the  recognition 
of  that  hard,  incompressible  character  of  the  pulse,  which  formerly  led 
so  often  to  the  practice  of  venesection,  lies  the  demonstration,  that 
although  lacking  that  full  knowledge  of  the  dangers  which,  to  us,  this 
condition  portends,  arterial  tension  has  long  been  regarded  by  the  pro- 
fession as  one  of  the  states  which  bloodletting  can  successfully  combat. 
And  so  it  remains,  for,  spite  of  the  teaching  of  Foster,  that  moderate 
bloodletting  does  not  reduce  blood-pressure,  there  is  ample  clinical  evi- 
dence to  show  that  it  possesses  the  power  of  relieving  those  urgent  symp- 
toms which  are  the  direct  issue  of  acute  increase  in  vascular  tension. 

High  arterial  tension  is  most  familiar  to  us  in  connection  with  renal 
disease,  and  some  of  the  most  formidable  states  which  arise  in  its  course 
have  probably  a  very  close  connection  with  its  existence. 

The  pulse  in  some  cases  of  acute  Bright's,  and  in  granular  disease  of 
the  kidney  generally,  has  very  special  characteristics,  and  when,  as  time 
runs  and  under  the  retarding  action  of  the  muscular  arterioles  pressure 
in  the  arteries  rises  high,  its  cord-like  feeling  in  unmistakable.  Then  it 
is,  I  believe,  that  convulsive  phenomena  are  most  apt  to  make  their 
appearance,  and  in  certain  cases  imperatively  demand  for  their  relief  the 
employment  of  general  bloodletting. 

How  valuable  this  may  prove,  the  following  case,  the  last  of  its  kind 
which  has  come  under  my  observation,  and  belonging  to  a  group  well 
known  to  most  practitioners,  albeit  the  subjects  are  generally  of  more 
tender  years,  will  show. 

Some  little  time  ago  I  saw  with  a  practitioner  in  a  neighboring  county, 
a  gentleman  suffering  from  scarlatinal  nephritis.     He  had  been  ill  for 
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three  days  when  I  was  asked  to  visit  him,  and  he  had  been  treated  in 
the  most  judicious  way.  He  had  been  purged,  had  hot  air  baths,  had 
pilocarpine  injections,  and  such  a  diet  as  was  best  suited  for  hira.  Still 
he  did  not  improve,  his  urine  was  exceedingly  scanty  and  highly  albu- 
minous and  a  complaint  of  some  dimness  in  vision  made  his  attendant 
anxious  about  him.  At  the  time  we  entered  his  room  together  he  was  in 
a  violent  convulsion,  a  foreboding  of  which  occurred  about  an  hour  pre- 
viously when  he  became  suddenly  quite  blind.  When  the  violence  of 
the  seizure  had  passed  he  was  deeply  unconscious,  pale  in  the  face,  with 
a  small  pulse  at  the  wrist,  hard,  however,  and  unyielding  as  whipcord, 
and  with  a  forcibly  acting  heart,  of  which  the  sounds,  both  at  base  and 
apex  were  highly  accentuated.  With  the  acquiescence  of  his  doctor  I 
bled  him  freely  from  the  arm,  and  with  such  benefit  that  in  a  little  while 
he  became  conscious  and  made  complaint  of  headache.  Two  hours  after 
we  left  him  he  had  another  but  much  milder  fit,  in  the  struggles  of  which 
the  retaining  bandage  on  the  arm  became  undone  and  he  sustained  a 
further  loss  of  blood.  This,  however,  did  him  no  harm,  for  when  his 
attendant,  sent  for  hurriedly  to  visit  him,  arrived,  he  found  him  fully 
conscious  and  free  from  discomfort.  This  condition  happily  proved  per- 
manent, there  was  no  recurrence  of  the  convulsion,  and  he  made,  thanks 
largely  to  the  bloodletting,  an  unusually  rapid  and  satisfactory  recovery. 

A  case  of  renal  disease  such  as  this,  is  typically  the  one  in  which 
bloodletting  may  be  employed  without  hesitation.  The  condition  which 
has  led  to  the  production  of  the  convulsion  is  acute  in  character,  it  has 
been  but  a  short  time  in  existence,  there  is  no  preexisting  impoverish- 
ment of  the  blood,  and  nothing  of  that  deep  undermining  of  the  strength 
which  marks  the  chronic  Bright's.  Apart  altogether  from  the  unmistak- 
able relief  to  the  convulsive  disturbance  which  venesection  in  such  cir- 
cumstances usually  brings,  there  is  the  further  possible  good  it  confers 
upon  the  general  state  of  the  patient.  It  is  not  often  that  now  we  treat 
inflammation  as  such  by  the  abstraction  of  blood,  and  yet  I  venture  to 
believe  that  in  acute  nephritis,  occurring  in  a  robust  and  healthy  subject, 
there  is  no  line  of  primary  treatment  more  likely  to  prove  beneficial 
than  venesection.  My  reasons  for  thinking  this  are  twofold :  one  the 
knowledge  that  in  some  instances  death  has  been  the  direct  and  rapid 
result  of  such  cardiac  harm  as  is  brought  about  by  the  sudden  occur- 
rence of  acute  arterial  tension ;  and  the  other,  the  observation,  frequently 
repeated,  of  the  immense  benefit  which  has  followed  the  occurrence  of  a 
smart  attack  of  hsematuria.  There  is  probably  no  organ  in  the  body  in 
which  vascular  pressure  is  so  consistently  high  as  in  the  kidney,  and 
none  in  which  bloodletting  has  more  decided  eflfect,  as  witness  the  benefit 
which  follows  its  practice  in  certain  cases  of  severe  renal  hemorrhage. 

In  dealing  with  convulsions  in  cases  of  chronic  diseases  of  the  kidney 
in  some  of  which  it  is  of  striking  value,  we  require  to  be  more  guarded 
in  its  employment.  Here  two  points  are  worth  remembering.  The  one, 
especially  applicable  to  such  cases,  is  the  dictum  of  Graves  in  connection 
with  bleeding,  that  **  you  may  rely  on  it  that  every  ounce  of  healthy 


MACDOUGALL,    VALUE    OF    BLOODLETTING.  49 

blood  you  take  away  is  shortly  replaced  by  two  ounces  very  inferior  in 
quality,"  and  the  other,  that  an  impoverished  condition  of  the  blood  is  a 
factor  in  the  production  of  ursemic  convulsion,  and  that  bloodletting  by 
producing  this  state  may  predispose  to  future  attacks.  In  some  patients, 
however,  enfeebled  beyond  all  doubt,  in  whom  convulsions  have  their 
origin  in  local  cerebral  oedema,  its  occurrence  marked,  it  may  be,  in 
addition  by  the  presence  of  hemiplegia,  a  small  bleeding  of  one  ounce  or 
two  may  prove  of  the  greatest  benefit.  It  is  no  doubt  difficult  in  some 
instances  to  diagnosticate  the  morbidness  which  underlies  the  state  of 
the  patient  from  that  of  cerebral  hemorrhage,  but  where  convulsions 
are  recurring,  and  the  temperature  is  subnormal,  it  is  wisest  to  let  blood. 

In  very  intimate — in  almost  inseparable— ^relation  with  the  convul- 
sions to  which  I  have  referred,  are  those  observed  in  the  pregnant  and 
parturient  woman.  It  has  sometimes  occurred  to  me  that  the  bond  of 
relationship  which  binds  them  most  closely  to  one  another,  is  that  of 
high  arterial  tension.  I  have  witnessed  most  severe  eclampsia  in  a  case 
in  which  there  was  comparatively  little  albuminuria,  and  if  we  estimate 
— aud  I  believe-  that  in  such  cases  it  is  a  pretty  reliable  guide — the 
extent  of  damage  to  the  kidney  by  the  amount  of  albumen  thrown 
down,  then  we  must  look  for  something  besides  the  renal  mischief  to 
account  for  the  production  of  convulsions. 

This,  I  take  it,  will  be  found  in  that  normally  existing  state  of  pro- 
nounced arterial  tension  which  is  the  constant  accompaniment  of  gesta- 
tion. The  presence  of  cardiac  hypertrophy,  increase  in  renal  pressure, 
increase  in  the  quantity  of  blood,  and  probable  increase,  as  mooted  by 
Barnes,  in  nervous  force,  all  contribute  to  the  production  of  increase  in 
vascular  pressure,  and  when,  superadded  to  these  many  separate  factors, 
we  have  nephritis — probably  degenerative  in  its  nature — bringing  as  its 
results  not  only  a  further  and  harmful  increase  in  the  quantity  of  blood 
in  the  vessels,  but  most  marked  deterioration  in  its  quality,  then  it  is 
readily  understood  how  a  minor  degree  of  renal  mischief  may  determine 
the  occurrence  of  eclampsia. 

The  best  known  theories  regarding  the  causation  of  puerperal  convul- 
sions have  for  their  basis  this  excess  in  arterial  tension,  and  therefore  it 
might  seem  a  priori  that  in  such  cases  bloodletting  would  prove  useful. 
And  so  it  does  in  some,  for  although  in  the  majority  the  use  of  chloro- 
form, chloral,  or  pilocarpine,  remedies  possessing  the  power  directly  or 
indirectly  of  lowering  vascular  tension,  may  be  found  sufficient,  there 
yet  exists  a  minority  of  cases,  in  which  the  form  and  the  gravity  of  the 
seizure  demand  for  its  safest  treatment  recourse  to  venesection. 

Marked  severity  of  attack,  with  extreme  congestion  of  the  face,  and 
turgidity  of  the  vessels,  as  its  characteristics ;  and  profound  coma,  with 
flushed  face,  and  a  hard,  long  pulse,  in  the  intervals  of  the  seizures, 
form,  maybe,  the  most  reliable  guides  for  such  treatment.     I  well  re- 
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member  one  such  case,  a  primipara  seized  within  an  hour  of  her  delivery 
with  convulsions  of  such  frightful  severity  as  to  render  their  remem- 
brance with  me  indelible,  and  how,  after  chloroform  had  been  used 
without  avail,  a  free  venesection  altered  at  once  the  whole  aspect  of  her 
condition.  I  am  happy  in  this  experience,  that  although  all  the  cases 
I  have  seen  were  not  treated  by  bloodletting,  those  which  were,  and 
these  the  most  severe,  made  excellent  recoveries,  and  whether  due  to 
the  fact  that  such  treatment  tended  to  the  more  speedy  cure  of  the 
kidney  disease,  or  that  they  lacked  a  vital  tendency  to  its  development, 
they  all  escaped  what  unhappily  came  to  some  of  the  others,  recurrent 
puerperal  nephritis,  with  its  sad  tale  of  disaster. 

The  importance  attaching  to  the  condition  of  high  arterial  tension 
becomes  increased  by  the  knowledge  of  the  fact  that  it  may  exist  inde- 
pendently of  disease  of  the  kidney,  and  that  it  may  prove  the  cause  of 
such  convulsive  phenomena  as  are  indistinguishable  in  their  characters 
from  those  that  mark  uraemia.  That  this  depends  upon  the  peculiarities 
of  the  cerebral  circulation  is  most  probable.  It  is  not  easy,  as  Broad- 
bent  has  pointed  out,^  to  say  how  convulsions  are  produced,  but  if  we 
admit  that  acute  increase  in  vascular  tension  has  a  possible  power  of 
causing  anaemia  of  the  brain  with,  perchance  for  its  sequence,  a  serous 
effusion  in  the  meninges,  and  that  it  may  give  rise  to  the  occurrence  of 
capillary  hemorrhage  in  its  substance,  then  we  can  understand  how 
capable  it  may  prove  of  producing  such  nerve  storms  as  betoken  the 
occurrence  of  some  hitch  in  the  circulatory  balance  of  the  great  seat  of 
nervous  force.  The  harm  to  which  it  gives  rise  is,  however,  not  always 
so  startlingly  evident,  but  it  is  none  the  less  grave;  cardiac  disease,  aneu- 
rism, arterial  degeneration,  these  all  follow  in  its  train,  and  render  it 
one  of  the  conditions  in  Mdiich  a  ready  recognition  and  a  fitting  treat- 
ment must  go  hand  in  hand.  It  has  happened  to  me  on  several  occasions 
to  observe  in  elderly  men,  the  subjects  of  gout,  how  much  relief  has 
been  brought  to  somewhat  indefinite  but  most  troublesome  symptoms  by 
a  smart  epistaxis. 

Last  autumn  I  had  under  my  care  a  gentleman  of  sixty,  of  well- 
marked  gouty  tendency,  suffering  from  headache,  giddiness,  and  extreme 
irritability  of  temper.  He  had  all  the  physical  signs  of  high  arterial 
tension,  but  without  evidence  of  any  organic  disease.  He  was  treated 
by  calomel  and  salines  as  active  purgatives,  and  he  was  carefully  dieted, 
but  with  little  improvement,  until  the  occurrence  of  a  severe  epistaxis 
brought  him  entire  relief.  Then  I  recognized  fully  how  certainly  a 
moderate  bloodletting  would  have  saved  him  suffering,  and  myself 
anxiety  concerning  him. 

His  was  one  of  the  cases  in  which  there  is  no  existing  disease  of  the 
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kidney,  but  in  which  a  gouty  condition  of  the  blood,  coupled  maybe 
with  a  plethora,  led  to  increase  in  arterial  tension,  and,  as  sometimes 
happens,  to  apoplexy  as  an  unhappy  sequel. 

The  term  of  gestation  is  not  the  only  period  in  a  woman's  life  when 
she  may  become  the  subject  of  high  arterial  tension.  It  may  come  to 
her  in  the  earlier  years  which  succeed  the  establishment  of  menstruation, 
through  continued  amenorrhoea,  and  it  may,  and  very  frequently  does, 
during  the  epoch  of  the  climacteric.  Many  of  the  very  trying  subjective 
symptoms  of  which  bitter  complaint  is  made  at  this  especial  time  have 
their  origin  in  vascular  disturbance,  and  I  have  noted  in  some  cases  how 
relief  to  them  most  certainly  followed  the  action  of  such  remedies  as 
render  the  pulse  softer  and  more  full.  But  its  ill  effects  may  be  so 
pronounced  as  to  endanger  life.  Here  is  an  instance,  the  most  pro- 
nounced I  have  ever  seen,  but  fraught  with  instruction : 

In  the  early  hours  of  a  morning  in  last  June  I  received  a  note  from 
Dr.  Graham,  of  Kirklinton,  asking  me  to  see  with  him  a  patient  who 
was  thought  to  have  had  an  apoplectic  attack.  She  was  a  farmer's  wife 
of  forty-five,  stoiit,  red-faced,  and  plethoric.  For  nearly  four  months 
the  catamenia,  normally  large  in  amount,  had  disappeared,  and  latterly 
she  had  been  short-winded  and  her  respiration  very  easily  distressed. 
Her  doctor  had  seen  her  on  several  occasions,  because  she  had  general 
malaise  and  headache,  but  there  seemed  nothing  in  her  state  to  provoke 
anxiety.  On  the  evening  preceding  my  visit  he  had  called,  and  found 
her  much  in  her  usual  state,  except  that  a  slight  menstrual  discharge 
had  made  its  appearance.  At  midnight  she  was  discovered  to  be  in  a 
condition  of  profound  coma,  and  in  this  state  Dr.  Graham  found  her. 
When  we  met  at  her  bedside  she  was  better,  for  she  could  be  roused 
sufficiently  to  answer  questions,  but  she  was  stupid  and  uncollected.  The 
face  was  flushed  and  somew^hat  congested,  her  pupils  dilated  and  inactive, 
her  heart  slow  and  heaving  in  its  action,  with  a  clanging  accentuation  of 
the  second  sound  at  the  base,  and  her  pulse  was  hard,  full,  long,  and 
incompressible.  There  was  a  little  discharge  from  the  vagina  and  some 
urine  drawn  from  the  bladder  contained  a  trace  of  albumen.  The  albu- 
minuria rendered  the  diagnosis  uncertain,  but  as  the  acut^ness  in  arterial 
tension  was  unmistakable,  we  bled  her  freely  from  the  arm.  Nearly 
thirty  ounces  were  taken  and  this  without  faltering  of  the  pulse,  and, 
indeed,  before  it  became  large  and  soft.  Then  she  became  fully  conscious 
and  made  complaint  of  a  little  nausea.  As  her  bowels  were  confined,  a 
brisk  saline  purge  was  prescribed  and  a  restricted  diet.  Next  day,  her 
doctor,  long  detained  by  matters  obstetric,  went  with  some  anxiety  to 
visit  her.  He  found  her  downstairs  presiding  at  the  tea-table,  perfectly 
hearty  and  well.  Despite  the  facts  that  her  appearance  and  her  history 
negatived  the  existence  of  granular  kidney,  the  presence  of  albumen  in 
the  urine  rendered  me  at  first  suspicious,  but  it  never  could  be  detected 
at  any  subsequent  examination,  and  when,  a  week  or  two  ago,  I  made 
inquiry  regarding  her,  I  found  her  in  perfect  health. 

That  the  albuminuria  and  the  slight  uterine  discharge  ]*ad  a  common 
origin  in  the  high  arterial  tension,  and  that  the  state  of  coma  in  which 
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she  was  found  followed  an  unrecognized  convulsion  are  sequences  I 
think  very  probable.  In  the  existence  of  acute  vascular  pressure  lay 
the  primary  harm,  and  this  harm  bloodletting  relieved  in  a  manner 
with  which  no  other  remedy  could  cope.  This  relief  was  as  evident 
and  striking  to  those  standing  around  as  it  was  to  the  medical 
attendants. 

That  in  cases  depending  upon  menstrual  irregularity  the  excess  in 
tension  arises  from  simple  increase  in  the  volume  of  the  circulating 
fluid  is,  I  think,  likely ;  and  hence,  in  some  of  them,  as  happened  in  the 
instance  just  related,  bloodletting  not  only  brings  relief  to  urgent  symp- 
toms, but  it  effects  a  permanent  cure. 

Here  may  well  end  my  quest.  It  is  not  without  due  deliberation 
that  I  have  recorded  these  views  with  reference  to  the  value  of  blood- 
letting, for,  although  there  has  been,  of  late,  a  decided  reaction  in  its 
favor,  there  still  exists  a  strong  prejudice  against  it,  and  where  many 
of  the  wisest  and  best  hold  opposite  opinions  it  seems  immodest  to  speak 
with  decisive  tone.  And  yet  it  is  not  necessary  when  we  speak  with 
decision  to  speak  presumptuously.  The  opinions  that  are  mine  on  this 
matter  have  grown  slowly,  and  they,  at  least,  have  this  possible  merit, 
that  as  the  result  of  experience  and  of  thought  they  have  become  con- 
victions. To  some  the  premises  upon  which  they  are  based  may  seem 
quite  inadequate,  and  the  views  wrong,  but  I  have,  nevertheless,  ven- 
tured to  narrate  them,  because  they  are  my  firm  beliefs,  faith  in  which 
has  stood  the  strong  touchstone  of  practice. 

It  was  a  proposition  of  that  w^ise  physician,  the  late  Dr.  Peter  M. 
Latham,  that  the  groundwork  of  rational  practice  is  to  understand  the 
value  of  single  indications,  and  the  power  of  single  remedies ;  and  as 
there  seems  to  be  no  treatment  for  which  the  indications  are  so  decisive 
— none  in  which  a  single  one  may  more  surely  point  the  way  than  for 
bloodletting — and  no  single  remedy  which,  in  necessary  circumstances, 
possesses  so  great  a  power,  I  will  finish,  and  at  the  same  time  point  the 
object  of  my  paper,  by  a  quotation  from  his  writings :  *'  I  am  persuaded," 
he  says,  "  that  when  the  physician  is  called  upon  to  perform  great  things, 
even  to  arrest  destructive  disease  and  to  save  life,  his  skill  in  wielding 
the  implements  of  his  art  rests  mainly  upon  the  right  understanding  of 
simple  and  single  indications,  and  of  the  remedies  which  have  power  to 
fulfil  them." 

Carlisle. 
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PRECOCIOUS  GUMMATA.i 
By  R.  W.  Taylor,  M.D., 

SURGEON  TO  CHARITY  HOSPITAL,  NEW  YORK. 

The  close  and  widespread  study  of  syphilis  Avithin  the  past  fifteen 
years  has  conclusively  shown  that  the  old  and  dogmatic  division  of  the 
disease  into  three  sharply  marked  periods  must  soon  be  very  much  mod- 
ified, or  perhaps  even  discarded,  and  that,  although  the  terms  primary, 
secondary,  and  tertiary,  as  applied  to  stages  of  syphilis,  present  the  ad- 
vantage of  clearness  and  simplicity  in  study  and  description,  and  may 
even  be  clinically  true  as  regards  a  large  number  of  cases,  yet  there  are 
very  many  in  which  such  a  division  is  inappropriate,  since  we  observe 
in  some  the  so-called  tertiary  lesions  in  the  secondary  period;  in  others 
seemingly  secondary  lesions  in  the  tertiary  period,  and  perhaps  coexist- 
ing with  well-marked  lesions  of  that  period ;  or,  again,  cases  of  tertiary 
lesions  concomitant  with  secondary  lesions.  To  hold,  then,  that  super- 
ficial lesions  belong  to  and  are  only  found  in  the  early  or  secondary 
period,  and  that  they  are  followed  later  on  by  lesions  involving  the 
tissues  more  profoundly,  is  in  reality  to  sacrifice  facts  for  simplicity  of 
description.  Indeed,  one  of  the  as  yet  unsettled  problems  of  great  im- 
portance in  syphilology  is  that  relating  to  its  periods,  classification,  and 
chronology. 

One  of  the  main  facts  which  militate  against  the  old  division  is  that 
which  has  been  so  prominently  brought  forward  of  late  years,  namely, 
that  there  are  many  lesions  and  affections  which  were  formerly  looked 
upon  as  belonging  to  the  tertiary  period,  which  are  very  frequently  ob- 
served to  assume  a  precocious  development,.appearing  more  or  less  early 
in  the  secondary  period.  Thus  we  not  infrequently  see  within  the  first 
year  of  syphilis  destructive  ulcerations  of  various  size  and  depth  which 
we  call  malignant,  precocious  syphilides.  Not  infrequently  do  we  meet 
with  cases  of  osseous  and  articular  lesions  which,  under  the  old  division, 
we  can  only  term  precocious  since  they  appear  in  the  so-called  secon- 
dary stage.  Marked  instances  of  early  gummatous  development  are 
seen  plainly  in  the  gumma  of  the  iris,  and  again  severe  infiltrations  of 
the  pharynx  and  larynx  are  not  infrequently  observed  early  in  the  first 
year  of  the  disease.  Then,  again,  observations  made  within  the  last 
decade  have  shown  that  aflfections  of  the  nervous  system,  which  at  one 
time  was  thought  to  be  spared  by  the  syphilitic  virus,  and  in  later  times 
attacked  only  in  its  tertiary  stage,  may  develop  within  the  first  six 
months  of  syphilitic  infection.     In  considering  this  subject  of  the  rela- 

1  Read  before  the  American  Dermatological  Association  August  25,  1886. 
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tionship  of  secondary  to  tertiary  lesions,  that  eminent  surgeon,  Mr.  Jona- 
than Hutchinson,^  says: 

"What  has  been  named  a  'gumma'  has  been  supposed  to  be  characteristic 
of  the  tertiary  stage.  Opinions  have,  however,  been  changing  respecting 
several,  if  not  all,  of  these  points.  Cases  have  been  recognized  in  which  the 
various  conditions  referred  to  were  met  with  so  early  in  the  disease,  and  in 
such  close  combinations  with  each  other,  that  the  only  explanation  seemed  to 
be  that  the  disease  had  run  an  unusually  rapid  course,  and  had  reached  its 
last  stage  before  it  had  well  finished  its  first.  By  degrees  we  are,  however, 
arriving  at  another  interpretation  of  such  facts,  and  are  beginning  to  see 
that  the  old  classifications  of  the  phenomena  cannot  hold  their  ground,  and 
that  we  must  seek  for  other  characters  by  which  to  distinguish  the  secondary 
and  tertiary  stages.  Not,  indeed,  that  the  old  observations  are  wholly  wrong; 
this  would  be  exceedingly  improbable,  and  its  mere  assertion  would  very 
properly  lead  to  much  distrust  of  any  modern  conclusion  which  might  seek 
to  supplant  them.  Speaking  loosely,  and  in  a  general  way,  it  is  still  true  that 
visceral  affections,  gummata,  deep  ulceration  and  periostitis  belong  to  the 
tertiary  stage.  It  is  only  when  these  facts  are  brought  forward  as  if  they 
were  constant  and  sufiftcient  in  themselves  to  form  the  basis  of  classification, 
that  we  are  compelled  to  make  protest." 

He  then  continues : 

"  Permit  me  to  illustrate  what  I  mean  by  the  citation  of  a  case.  A  young 
man,  aged  twenty-one,  too  young,  let  me  note,  for  it  to  be  likely  that  he  ever 
had  syphilis  before,  was  admitted  into  the  London  Hospital  under  my  col- 
league, Dr.  Langdon  Down.  He  had  still  the  remains  of  a  hard  chancre  on 
him,  and  he  was  covered  by  a  papular  rash,  which  was  ulcerating  in  places. 
The  date  Avhich  he  assigned  to  the  beginning  of  the  affection  was  only  four 
months  previously.  He  died  suddenly  and  unexpectedly.  The  necropsy 
showed  gummata  in  both  testicles,  in  the  spleen,  and  in  the  heart,  death 
having  been  caused  by  the  softening  and  ulceration  of  the  latter." 

Though  Mr.  Hutchinson  thus  shows  the  shortcomings  of  the  old  clas- 
sification of  syphilis,  he  does  not  attempt  to  establish  a  new  one.  In  this 
he  is,  in  my  judgment,  wise,  seeing  that  in  our  knowledge  of  the  natural 
history  of  syphilis  there  are  yet  many  lacunae,  notably  in  that  of  early 
visceral  lesions.  In  Germany,  also,  the  insufficiencies  of  the  old  classi- 
fication have  been  treated  of  in  an  excellent  article  by  Finger,^  who, 
however,  has  no  new  one  to  offer. 

Though  to-day  there  are  comprehensive  descriptions  of  precocious 
nervous,  osseous,  articular,  ocular,  and  superficial  ulcerative  dermal 
affections  due  to  syphilis,  a  systematic  description  of  the  clinical  history 
of  precocious  gummata  is  wanting. 

It  must,  in  justice,  here  be  stated  that  our  knowledge  of  many  of  the 
precocious  affections  of  syphilis  is  in  a  large  measure  due  to  the  writings 
of  that  eminent  syphilographer,  C.  Mauriac.  His  paper,  entitled  "  Cas 
de  syphilis  gommeuse  precoce  et  refractaire  a  iodure  de  potassium," 
Paris,  1874,  is,  according  to  my  reading,  the  first  contribution  to  the 

1  Lettsomian  Lectures  on  Some  Moot  Points  in  the  Natural  History  of  Syphilis.  British  Medical 
Journal,  January  23,  1886. 

*  Ueber  die  Koexistenz  dor  sogenanten  secundaren  und  tertiaren  Syphilisformen.  Wien.  med. 
Wochenschrift,  Nos  1  and  3,  1882. 
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subject  of  precocious  gummata,  and  this,  with  his  latter  paper,  *'  Memoire 
sur  les  aifections  precoce  du  tissue  cellulaire  subcutanee,"^  constitutes  up 
to  this  time  the  literature  of  this  form  of  eruption. 

In  the  present  essay  the  divisions  and  clinical  descriptions  are  based 
wholly  on  my  own  observation  and  study  during  a  period  of  many  years, 
aided  at  times  by  the  facts  observed  by  Mauriac.  In  many  points  my 
experience  accords  with  that  of  this  painstaking  observer,  while  in  others 
it  is  more  or  less  at  variance. 

I  propose  to  present  the  clinical  histories  of  a  selected  number  of  my 
cases,  from  which  I  think  I  can  trace  a  clear  and  satisfactory  desciiption 
of  these  not  common  nor  yet  infrequent  eruptions. 

My  studies  have  convinced  me  that  there  are  three  forms  of  the  pre- 
cocious gummata:  The  first,  the  generalized  form;  the  second,  the  local- 
ized form ;  and  the  third,  the  neurotic  form,  which  in  some  of  its  features 
resembles  erytheuia  nodosum.  Of  each  of  these  three  forms,  moreover, 
there  are  two  varieties:  a  resolutive,  or  non-ulcerative,  and  an  ulcerative 
variety. 

I.  The  Generalized  Form  of  Precocious  Gummata. 
A  clear  idea  of  this  form  of  syphilide  is  presented  by  the  following 


case 


Case  I. — A  merchant,  aged  thirty-six,  came  under  my  observation  in 
May,  1885.  He  was  a  tall,  thin  man,  of  exceedingly  nervous  tempera- 
ment, never  very  strong,  who  continually  overtaxed  himself  mentally 
and  physically,  and  subordinated  to  business  every  pleasure  and  relaxa- 
tion. Excepting  several  attacks  of  gonorrhoea,  and  more  or  less  pro- 
longed periods  of  extreme  debility,  he  had  had  no  real  sickness  in  his 
life.  He  came  of  excellent  stock.  In  January,  1885,  he  had  a  large 
indurated  chancre,  with  marked  inguinal  adenopathy,  which  was  fol- 
lowed late  in  February  by  a  roseola  and  papular  syphilide,  fall  of  hair, 
rheumatoid  pains,  emaciation,  and  asthenia.  For  these  he  had  been 
treated  by  an  out-of-town  physician  in  a  proper  manner. 

Late  in  May,  three  months  after  the  evolution  of  the  secondary  period 
of  syphilis,  he  came  to  me,  at  the  advice  of  his  physician,  presenting  the 
following  symptoms.  On  the  scalp  a  tendency  to  loss  of  hair,  mucous 
patches  in  pharynx,  and  over  the  body  a  declining  papular  syphilide, 
interspersed  with  slight  maculations  of  what  had  been  a  deep-tinted 
roseola.  Amid  these  retrogressing  lesions  was  the  eruption  which  is  of 
interest  in  this  paper.  Over  the  nucha  and  the  shoulders,  on  the  outer 
aspect  of  the  arms,  particularly  over  the  elbow,  over  the  gluteal  region, 
quite  copiously  on  the  outer  and  anterior  part  of  the  thighs  and  legs, 
and  sparsely  on  the  inner  aspect  of  these  members  was  scattered  an  erup- 
tion of  tubercles,  varying  in  size  from  a  lima  bean  to  a  walnut,  which 
numbered  by  actual  count  more  than  forty.  These  tumors  were  seated 
firmly  in  the  skin,  involving  its  whole  thickness,  besides  some  of  its 

1  Annales  de  Dermatologie  et  do  Syphiligraphie,  1880  and  1881,  and  Lemons  sur  les  Maladies  Veiie- 
riennes,  Paris,  1883 
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underlying  connective  tissue,  were  easily  movable,  and  sharply  circum- 
scribed. They  were  of  a  dull  red  color,  some  of  them  level  with  the 
plane  of  the  skin,  while  others,  and  particularly  the  larger  ones,  were  in 
a  moderate  degree  salient.  They  were  in  general  covered  with  normal 
epithelium. 

Amid  these  well-developed  tumors  were  fully  fifteen  very  minute 
ones,  of  which  several  could  not  be  seen  by  the  naked  eye,  but  on 
searching  for  them  presented  to  the  tip  of  the  finger  a  feeling  of  movable, 
circumscribed  infiltration  in  the  deeper  portion  of  the  derma.  Others 
of  these  incipient  tubercles,  being  like  those  just  described,  of  the  size  of 
a  pea,  showed,  upon  examination,  that  they  were  infiltrations  which  had 
begun  coincidently  in  the  skin  and  connective  tissue,  while  it  was 
evident  that  in  the  former  the  morbid  process  began  in  the  superficial 
layers  of  the  connective  tissue,  and  that  they  gradually  contracted  ad- 
hesions with  and  invaded  the  whole  derma.  The  only  further  point  of 
interest  of  this  case  in  this  connection,  is  that  a  few  of  the  larger  and 
older  tubercles  underwent  slight  and  superficial  ulceration,  while  the 
majority  were  cured  by  local  and  constitutional  treatment  within  a 
month. 

The  period  of  time  occupied  by  the  evolution  of  the  eruption  up  to 
the  date  of  my  first  examination  was,  as  nearly  as  could  be  determined, 
two  weeks.  During  the  whole  course  of  the  eruption  the  subjective 
symptoms  had  been  very  slight  and  were  limited  to  a  feeling  of  slight 
uneasiness  and  impediment  to  locomotion. 

I  may  here  add  that  the  question  in  the  mind  of  the  attending  physi- 
cian, who  was  a  very  intelligent  man,  I  only  seeing  the  case  at  varying 
intervals  in  consultation,  was,  whether  the  eruption  I  have  just  described 
w^as  really  of  syphilitic  origin,  or  whether  it  was  a  coincident  furunculosis 
of  low^  grade  and  of  aborted  form.  He  very  j)ertinently  remarked  that 
it  seemed  strange  that  such  superficial  lesions  as  roseola,  papules,  etc., 
should  be  followed  so  quickly  by  lesions  so  deep-seated  as  were  these 
gummatous  infiltrations. 

The  foregoing  case  may  be  taken  as  typical  of  the  first,  earliest,  and 
most  common  form  of  the  precocious  gummata.  It  will  be  noted  that 
while  in  its  general  and  symmetrical  distribution  the  eruption  presented 
the  features  of  the  early  and,  we  may  perhaps  say,  exanthematic  syphi- 
lides  in  the  intensity  and  profundity  of  the  morbid  process,  it  partakes  of 
the  character  of  the  late  or  tertiary  lesions.  In  my  experience  this  par- 
ticular form  of  eruption,  while  not  rare,  is  not  very  common.  I  usually 
see  four  or  five  of  such  cases  every  year  in  hospital  and  two  or  three  in 
private  practice. 

These  cases  present  considerable  uniformity,  and  although  to  the  ex- 
perienced physician  they  usually  offer  no  difficulty  of  diagnosis,  I  have 
often  seen  them  prove  stumbling  blocks  to  the  younger  men  and  some- 
times even  to  older  ones.  || 

This  eruption  may  appear  as  early  as  the  second  month,  and  in  the 
third,  fourth,  and  sixth.     I  have  observed  that  the  earlier  the  date  of 
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the  appearance  iu  general  the  more  extensive  is  the  eruption  and  the 
more  numerous  the  gummatous  tumors,  and  that  while  it  is  the  rule  to 
see  many  of  them,  thirty,  forty,  or  even  sixty  or  seventy,  cases  will  be  ob- 
served when  as  small  a  number  as  fifteen  or  twenty  tumors  are  present. 
Not  infrequently  do  we  see  the  evolution  of  the  eruption  following  or 
even  coincidently  with  the  existence  of  a  general  roseolous,  a  papular, 
or  even  pustular  syphilide.  It  is  not  uncommon  to  find  coincident 
gummy  infiltration  into  the  pharyngeal  walls  or  into  the  mucous  mem- 
brane of  the  roof  of  the  mouth,  or  even  less  intense  lesions  of  these  parts. 
Serous  and  gummous  iritis,  neuralgic  phenomena,  even  such  grave  afiec- 
tions  as  hemiplegia,  paraplegia,  and  minor  palsies  may  also  be  observed 
to  be  coincident  with  or  follow  closely  upon  the  evolution  of  this  erup- 
tion. Many  observations  which  I  have  made  have  convinced  me  that 
in  most  cases  there  is  an  accompanying  well-marked  febrile  movement 
just  preceding  and  during  the  outbreak.  In  some  of  the  milder  cases 
the  temperature  may  be  elevated  from  one  to  two  degrees,  while  in 
others,  particularly  in  those  of  extensive  eruption,  the  thermometer 
registers  in  the  evening  102°  or  103°  I".,  with  a  decline  of  two  or  more 
degrees  in  the  morning.  Then,  again,  the  fever  may  be  slight  and  con- 
tinuous, while  in  cases  attended  with  much  cachexia,  a  continuous  high 
fever  is  occasionally  observed. 

This  form  of  gummatous  eruption  attacks  both  males  and  females  in 
about  equal  numbers;  my  own  observations  tend  to  convince  me  that 
some  condition  of  lowered  vitality  or  impaired  nutrition  is  at  the  root  of 
it  and  of  other  forms  of  early  gummata.  Thus  I  have  met  with  it  in 
persons  of  naturally  poor  fibre,  in  those  of  studious  and  sedentary  habits, 
in  persons  exhausted  by  the  cares  and  confinements  of  business,  and  last, 
but  foremost,  in  those  who  are  habituated  to  the  excessive  use  of  alco- 
holics. If  the  question  was  put  to  me,  "  In  whom  do  you  most  fre- 
quently observe  severe  and  precocious  syphilides?"  I  should  answer 
promptly,  first,  in  those  whose  nutrition  is  impaired  by  alcohol ;  second, 
in  those  who  suflfer  from  renal  and  hepatic  diseases ;  and,  third,  in 
those  having  these  visceral  lesions  and,  besides,  who  have  been  addicted 
to  alcoholics.  I  am  not  as  much  impressed  as  some  observers  are  as  to  the 
malignancy  of  syphilis  in  strumous  subjects.  Very  many  such  patients 
become  sorely  afflicted  by  syphilis,  yet  in  many  that  disease  runs  its 
course  unattended  by  severe  precocious  lesions  or  even  with  late  lesions 
of  much  severity.  I  have  reached  the  conclusion  from  extended  obser- 
vation that  in  the  so-called  scrofulous  person,  provided  his  or  her  habits 
of  life  are  good,  there  is  not  an  unvarying  tendency  to  malignant  pre- 
cocious syphilis.  It  is  true,  I  have  seen  early  and  malignant  forms  of 
syphilis  in  strumous  persons,  but  not  in  such  numbers  as  to  warrant  me 
in  placing  struma  in  the  front  rank  of  its  causes.  • 

This  form  of  eruption  is  found  in  both  old  and  young,  though  my  sta- 
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tistics  show  that  the  greater  number  of  my  patients  were  between  twenty 
and  thirty-five  and  after  fifty  years.  My  opinion  is  in  accord  with  most 
syphilographers  that  syphilis  in  persons  beyond  fifty  years  of  age  is  fre- 
quently severe ;  that  its  lesions  are  often  precocious,  grave,  and  extensive; 
and  that  the  diathesis  has  a  tendency  to  modify,  to  engraft  itself  upon 
and  often  to  intensify  previous  morbid  processes  or  affections,  local  or 
general.  I  have  repeatedly  seen  instances  of  this  malignant  action,  and 
I  have  very  frequently  seen  the  form  of  precocious  syphilide  now  under 
consideration  in  old  subjects. 

Malaria  very  frequently  acts  as  a  formidable  complication  of  syphilis, 
and  some  of  the  most  rebellious  cases  that  I  have  treated  were  in  per- 
sons whose  systems,  prior  to  syphilitic  infection,  had  been  debilitated  by 
its  virus.  In  such  cases  I  think  that  we  more  frequently  see  precocious 
cerebral  and  nervous  symptoms,  and  not  infrequently  early  hepatic 
disturbances,  of  greater  or  less  severity.  In  these  cases  of  mixed 
diatheses,  however,  the  syphilides  often  run  an  active  and  severe  course, 
and  precocious  gummata  not  infrequently  attack  them. 

The  clinical  history  of  this  form  of  precocious  syphilide  then  is  as 
follows :  As  early  as  the  eighth  week  of  infection,  rarely  earlier,  the 
patient  notices  either  small  circumscribed  swellings  under  the  skin, 
generally  unattended  with  pain  and  only  perceptible  to  the  touch,  or 
this  stage  of  the  eruption  may  escape  him  and  his  attention  is  at  first 
arrested  by  a  number  of  bright  red  spots.  Quite  frequently  the  patient 
comes  with  the  statement  that  blind  boils  are  breaking  out  all  over  him. 
Examined  early  in  their  history  these  gummata  are  found  to  be  round 
tumors  of  the  size  of  a  bean,  deeply  set  in  the  skin,  having  a  bright  red 
color  which,  at  the  first,  is  dissipated  by  pressure,  but  becoming  deeper, 
more  sombre  and  permanent  in  color  later  on.  They  increase  periphe- 
rally quite  rapidly,  so  that  within  a  week  or  ten  days  they  may  attain 
an  area  of  an  inch,  or  an  inch  and  a  half.  Then  again  their  growth 
may  be  slower.  In  general  a  goodly  number  of  tumors  appear  scattered 
symmetrically  over  the  whole  body.  As  they  grow  they  are  followed 
by  new  ones  which  come  along  with  greater  or  less  rapidity,  in  propor- 
tion as  internal  medication  is  pushed.  If  a  correct  diagnosis  is  at  once 
made  and  appropriate  treatment  instituted,  the  first  crop  may  be  the 
only  one  and  that  may  be  promptly  dissipated.  Unaffected  by  medi- 
cine, their  evolution  continues  and  in  a  fortnight  the  arms,  forearms, 
perhaps  the  scapular  region,  not  infrequently,  but  not  as  a  rule,  the  back 
and  anterior  surfiice  of  the  trunk,  the  gluteal  regions,  thighs,  and  legs 
are  invaded  by  these  tumors.  M 

The  course  of  these  gummata  is,  in  general,  quite  regular  and  not^ 
subject  to  great  variation.     When  developed  they  present  a  quite  firm 
sensation  and  this  may  be  termed  the  period  of  condensation.     As  they 
grow  older  the  red  color  becomes  rather  coppery,  and  while  the  periphery 
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of  the  tumor  may  or  may  not  seem  firm,  the  central  portions  appear 
softer  to  the  touch,  conveying  the  impression  that  the  tissues  are  per- 
meated with  a  thick  fluid.  This  we  may  denominate  the  stage  of  soften- 
ing, and  is  found  to  be  of  varying  degrees  in  different  cases.  In  some 
instances  there  is  simply  a  soft  and  yielding  sensation  conveyed  to  the 
finger  tip,  while  in  others  a  feeling  of  slight  fluctuation  is  noticed.  To 
the  inexperienced  in  the  latter  case  these  tumors  may  give  the  impres- 
sion of  being  abscesses  and  suggest  the  use  of  the  knife.  But  such  a 
procedure  should  not  be  resorted  to,  since  resolution  may  take  place 
under  the  influence  of  treatment,  even  when  the  condition  of  softening  is 
well  marked.  In  the  majority  of  the  cases  there  is  not  abscess  formation, 
out  rather  a  liquefaction  of  the  gummy  infiltration,  which  is  in  general 
promptly  absorbed.  In  the  non-ulcerating  or  resolutive  variety  of  pre- 
cocious guramata,  w^hich  we  are  now  considering,  the  further  progress  of 
the  tumors  is  as  follows:  They  gradually  become  flatter,  the  borders 
melt  away  slowly,  and  the  color  pari  passu  fades  until  the  normal  hue 
or  a  coppery  pigmentation  of  the  skin  is  reached,  wdiich  occurs  soonest 
on  the  trunk  and  upper  extremities  and  latest  on  the  legs.  On  the 
latter  situation  the  stage  of  softening  may  continue  until  the  stage 
of  ulceration  sets  in.  Here,  also,  these  tumors  frequently  take  on 
inflammatory  action  when  complicated  with  varicose  veins,  with  oedema 
and  chronic  eczema  and  erysipelas.  The  time  occupied  in  the  full  de- 
velopment of  these  tumors  is  usually  from  ten  days  to  two  wrecks,  and 
after  that  their  period  of  duration  is  variable.  They  may,  under  treat- 
ment and  care,  promptly  retrogress,  and  again  may  remain  in  an  indo- 
lent condition  in  the  second  stage  indefinitely.  The  traces  left  by  them 
are  generally  very  slight  and  not  permanent,  being  simply  slight  hyper- 
semia  and  scaling  and  coppery  pigmentation.  Then  again,  in  long- 
standing resolutive  cases,  after  absorption  has  taken  place  distinct  loss 
of  tissue  may  be  noticed  in  a  depressed  cicatrix,  which,  however,  is  not 
as  profound  as  those  left  by  the  gummata  of  later  periods.  Not  uncom- 
monly, new  and  sparse  crops  of  tumors  appear  while  the  general  eruption 
is  in  process  of  absorption. 

Having  thus  quite  fully  described  the  non-ulcerative  or  resolutive 
form  of  this  very  precocious  gummatous  eruption,  a  few  words  Avill 
suffice  to  bring  out  the  features  of  the  ulcerative  variety.  While  in  the 
first  variety  there  is  usually  little  or  no  tendency  in  the  tumors  to  necro- 
biotic  action,  in  the  second  variety  this  condition  is  seen  quite  early. 
The  stage  of  condensation  is  very  short,  and  softening  in  a  marked 
degree  is  observed  in  a  few  days.  The  centre  of  the  tumors  assumes  a 
dark  red  color  in  one  or  in  several  spots,  and  a  sensation  of  fluid  under 
the  epidermis  is  distinctly  made  out.  Then  slight  ulceration  may  occur 
in  spots,  often  at  the  openings  of  the  hair  and  sebaceous  follicles,  and 
very  soon  the  epidermal  roof  of  the  tumor  melts  away,  and  we  soon  see 
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the  gummatous  ulcer  with  its  slightly  thickened,  reddened,  undermined, 
and  perhaps  everted  edges,  and  its  floor  of  a  greenish-red,  bathed  in  an 
unhealthy  sanious  pus.  As  a  rule,  however,  these  ulcers  are  more 
superficial  than  the  later  ones.  Their  floor  is  less  deep,  the  edges  less 
undermined  and  everted,  and  the  whole  appearance  indicates  that  the 
destruction  is  less  profound.  I  have  seen  instances  of  this  variety  in 
which  as  niany  as  forty  tumors  underwent  degeneration. 

Having  reached  the  stage  of  ulceration,  the  further  course  is  indefinite, 
and  it  depends  entirely  upon  the  treatment,  external  and  internal,  which 
is  adopted.  The  concomitant  symptoms  of  this  variety  of  the  gummous 
syphilide  are  in  general  like  those  of  the  resolutive  variety,  only  that 
they  are  usually  more  intense  and  accentuated.  The  fever  is  higher, 
the  malaise  more  pronounced,  and  the  general  condition  of  the  patient 
rather  worse. 

Usually  there  is  no  difiiculty  of  diagnosis  of  this  variety  of  precocious 
gummata.  The  infection  is  so  recent  that  a  history  of  syphilis  is  easily 
obtained  and  then  all  doubt  as  to  the  nature  of  the  tumors  is  removed. 
I  have  seen  them,  however,  mistaken  for  aborted  furuncles  and  regarded 
as  rheumatic  tumors,  as  scrofulous  swellings,  and  in  a  case  in  which  the 
initial  lesion  was  seated  on  the  index  finger  and  was  accompanied  by 
severe  constitutional  symptoms  and  an  active  angio-leucitis  of  the  arm, 
they  were  thought  to  be  the  result  of  purulent  infection. 

II.  The  Localized  Form. 

The  second  variety  of  precocious  gummata  usually  appears  somewhat 
later  than  the  one  just  described.  In  exceptional  cases  I  h^ve  seen  the 
eruption  as  early  as  the  third  month  of  syphilis,  though  my  notes  show 
that  in  the  greater  number  of  cases  the  date  of  appearance  was  the  fifth, 
sixth,  or  eighth  month  of  infection  and  even  as  late  as  one  year.  Like  the 
first  variety,  the  evolution  of  these  tumors  is  aphlegmasic,  rather  more 
insidious  and  indolent  than  that  of  the  first  variety,  and,  in  short,  par- 
taking of  their  characteristics  to  a  certain  extent  and,  also,  of  those  of 
the  gummata  of  the  tertiary  period. 

In  the  second  variety,  also,  we  find  some  cases  in  which  resolution 
takes  place,  while  in  others  the  stage  of  softening  goes  on  to  ulceration. 
While  in  the  first  variety  the  tumors  are  smaller,  more  numerous,  and 
more  copiously  and  symmetrically  distributed,  in  the  second  they  are,  as 
a  rule,  larger,  less  numerous,  and,  though  generally  symmetrically 
placed,  occasionally  they  are  unsymmetrical,  existing  upon  one  region 
and  absent  on  its  fellow  of  the  opposite  side. 

As  a  rule,  they  are  met  with  in  the  same  class  of  persons  as  the  first 
variety  is,  namely,  in  the  aged,  and  those  given  to  excess  in  alcoholics, 
in  persons  of  strumous  tendency,  in  subjects  debilitated  by  any  exhaust- 
ing cause  or  adynamic  influence,  such,  for  instance,  as  visceral  disease, 
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fevers,  pneumonia,  diphtheria,  etc.,  and  in  those  reduced  by  chronic 
malaria.  Then,  again,  I  have  seen  this  eruption  in  patients  who  could 
not  be  classed  in  any  of  these  categories,  who  had  never  had  any  sick- 
ness—yet, as  they  remarked,  had  never  been  strong  ;  in  short,  persons  of 
poor  fibre.  While  there  may  be  a  slight  prodromal  or  accompanying 
fever,  it  is  usually  absent,  and  the  patients  may  not  complain  of  any 
unusual  intensification  of  their  morbid  condition. 

The  following  case  will  answer  well  as  a  prototype  of  this  second  form 
of  precocious  syphilide  in  its  full  development ;  while  very  brief  notes 
of  other  cases  will  be  of  service  in  showing  its  more  restricted  and  less 
symmetrical  distribution. 

Case  II. — A  female,  aged  twenty-four,  a  blonde,  fat  and  flabby,  came 
under  my  observation  at  Charity  Hospital  in  October,  1883.  She  had 
been  in  the  hospital  at  difterent  times  for  gonorrhoea  and  chancroids, 
was  a  woman  of  the  town,  and  addicted  to  drink  and  dissipation.  In 
April,  1883,  she  had  an  insignificant  ulcer  at  the  fourchette,  which  was 
followed  by  inguinal  adenopathy,  fall  of  hair,  a  severe  attack  of  mucous 
patches  of  mouth,,  throat,  and  larynx,  and  a  disseminated  and  very 
copious  papulo-pustular  syphilide.  She  was  treated  at  a  dispensary, 
but  was  negligent  in  following  advice,  and  generally  careless  of  her 
health.  In  September,  five  months  after  infection,  she  presented  evi- 
dence over  the  whole  body  of  a  small  miliary  papular  syphilide. 

She  entered  the  hospital  on  account  of  a  number  of  tumors  on  her  legs 
which  began  to  appear  about  a  week  before.  At  the  examination  I 
found,  on  the  outer  aspect  of  the  forearms,  over  both  gluteal  regions,  and 
on  the  lower  half  of  the  leg,  a  number  of  tumors.  These  were  oval  in 
shape,  following  the  longitudinal  axis  of  the  limbs,  but  obliquely  trans- 
verse at  the  gluteal  regions,  slightly  elevated,  and  were  felt  to  involve 
the  whole  thickness  of  the  skin,  and  part  of  its  subcutaneous  tissue. 
Their  color  Was  a  pronounced  red,  tending  toward  brown ;  they  Avere 
covered  with  a  tolerably  perfect  epidermis,  and  surrounded  on  the  legs 
by  a  bright  red  areola.  Elsewhere  the  deep  red  color  of  the  tumors 
stopped  sharply  at  their  borders.  The  largest  of  them,  which  were  on 
the  outer  side  of  the  legs,  were  about  two  and  a  half  inches  in  length, 
by  one  and  a  half  in  breadth,  while  the  others  varied  in  size  until  the 
smallest  were  reached,  which  were  less  than  an  inch  long.  In  all  there 
were  about  fourteen.  The  woman's  stomach  was  so  much  deranged, 
and  her  health  so  debilitated,  that  mercury  in  any  form,  or  by  any 
method  of  administrati-on,  was  temporarily  out  of  the  question.  The 
treatment  was,  therefore,  directed  to  improvement  of  the  appetite,  and 
invigoration  of  the  system. 

While  under  this  course,  several  subcutaneous  tumors  developed 
quite  quickly,  say  within  ten  days,  on  the  outer  aspects  of  both  the  fore- 
arms and  the  legs.  They  could  be  distinctly  felt  at  first  as  localized, 
sharply  limited  infiltrations,  without  any  subjective  symptoms  whatever. 
In  this  condition  they  were  followed  carefully  from  day  to  day,  when  in 
two  weeks  they  had  attained  an  area  of  an  inch  and  a  half  by  one  inch, 
having  in  the  meantime  fused  themselves  with  the  skin  lying  above 
them,  and  come  to  present  features  essentially  like  those  of  their  prede- 
cessors.   The  patient  presented  very  slight  febrile  symptoms,  complained 
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of  no  pain,  but  simply  a  tense  feeling  in  the  arms  and  legs.  Later  on, 
under  a  mixed  treatment,  these  tumors  slowly  disappeared,  having  in 
the  meantime  been  increased  by  the  addition  of  four  more.  In  their 
fully  developed  state — that  is,  when  about  two  weeks  old — they  were 
hard  and  firm,  but  later  on,  they  became  softer,  especially  in  their  cen- 
tral portion,  producing  a  very  slight  sensation  of  fluctuation,  or,  perhaps, 
I  might  say,  bogginess  of  the  tissues.  They  never  advanced  toward 
ulceration  further  than  this.  The  redness  grew  more  brownish,  at)d  then 
gradually  faded,  until  at  last,  in  the  more  dependent  ones,  slight  pig- 
mentation remained,  while,  in  the  remaining,  total  resolution  occurred 
without  leaving  any  trace.  The  patient  was  under  observation  for  ten 
weeks. 

In  contrast  with  this  case  of  general  and  symmetrical  distribution,  the 
following  are  of  interest : 

Case  III. — A  female,  aged  twenty-nine,  in  the  seventh  month  of 
syphilis,  had  several  such  tumors  on  the  right  leg,  two  on  the  left  arm, 
and  two  on  the  scalp,  over  the  right  temporo-parietal  region. 

Case  IV. — A  man,  aged  twenty,  six  months  after  infection  had 
several  tumors  on  the  legs,  one  on  the  right  side  of  the  forehead,  and 
one  on  the  chin. 

Case  V. — A  female,  aged  forty-five,  in  the  tenth  month  of  syphilis, 
had  several  tumors  on  the  outer  side  of  both  forearms,  and  one  on  the 
left  parotid  region  and  infiltration  into  the  soft  palate. 

The  clinical  history  of  this  variety  of  gummatous  syphilis  is  so  similar 
to  that  of  the  first  that  extended  description  is  unnecessary.  The 
appearance  of  the  tumors  is  the  same,  except  that  they  are  usually  larger, 
perhaps  not  as  much  elevated  as  those  of  the  first  form.  There  is  the 
same  stage  of  condensation,  which  is  slightly  longer,  then  follows  that 
of  softening,  which  is  even  more  aphlegmasic  than  in  the  fiyst  form.  On 
the  legs  such  complications  as  chronic  eczema,  phthiriasis,  oedema,  vari- 
cose veins,  and  erysipelas,  often  much  modify  and  intensify  the  course 
of  these  tumors.  If  resolution  takes  place,  the  same  process  and  features 
are  observed  as  I  have  already  described.  If  ulceration  occurs  we  find 
the  same  softening  in  one  or  more  central  spots,  which  become  of  a  deep 
red  or  black  color,  then  the  gradual  melting  away  of  the  skin  until  the 
well-marked  gummatous  ulcer  is  left.  As  in  the  first  variety  all  the 
tumors  may  undergo  this  necrobiotic  action,  so  in  this  form  one  or  more 
may  thus  succumb,  and  generally  those  on  the  legs.  The  resulting  ulcers 
are  usually  large  and  deep,  and  correspondingly  slower  in  healing.  On 
the  legs  this  eruption  is  frequently  accompanied  by  a  sensation  of 
uneasiness  and  heat,  and  locomotion  is  more  diflicult.  Elsewhere  little, 
if  any,  discomfort  is  experienced,  except  on  the  forearms,  where  a  feel- 
ing of  tension  is  often  complained  of. 

In  general,  the  diagnosis  of  this  form  of  syphilide  is  easy,  particularly 
when  the  tumors  are  numerous,  and  symmetrically  distributed.  In  the 
cases  in  which  the  tumors  are  sparse  and  localized,  errors  in  diagnosis 
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are  not  infrequently  made.  It  is  important  to  bear  in  mind  that  the 
regions  of  the  head  and  face  are  particularly  susceptible  to  this  form  of 
precocious  syphilide.  When  thus  seated  in  these  regions  it  is  quite 
frequently  found  that  there  is  also  infiltration  into  the  pharyngeal  walls, 
and  perhaps  into  the  mucous  membrane  of  the  mouth. 

I  would  not  be  understood  as  limiting  the  date  of  evolution  of  this 
syphilide  to  the  first  year  of  syphilis,  since  it  unquestionably  appears 
later.  As  the  diathesis  grows  ©Id,  however,  the  eruption  generally  is 
less  copious,  less  symmetrical,  and  is  more  insidious,  aphlegmasic,  and 
limited  in  extent,  becomiug  more  and  more  like  the  tertiary  form. 

III.  The  Neurotic  Form,  Presenting  Points  of  Eesemblance  to 

Erythema  Nodosum. 

Case  VI. — A  female,  thirty-seven  years  old,  married,  mother  of  three 
children,  having  suffered  from  eczema  and  severe  attacks  of  supra- 
orbital neuralgia,  accompanied  by  gastric  disorder  for  years,  was  in- 
fected with  syphilis  by  her  husband  in  the  winter  of  1881.  She  was  a 
thick-set,  fat,  and  .phlegmatic  lady,  and  had  never  been  robust  and 
strong.  The  secondary  manifestations  were  quite  severe,  a  roseola  being 
soon  followed  by  a  copious  papular  syphilide,  distressing  angina,  and 
rheumatoid  pains.  She  lived  in  a  neighboring  city  and  Avas  carefully 
treated  with  mercurials  by  her  family  physician. 

In  the  month  of  February,  1882,  she  was  brought  to  me  and  presented 
the  follow'ing  symptoms :  She  had  complained  of  excruciating  nocturnal 
cephalalgia  for  about  ten  days.  The  cervical,  epitrochlear,  and  inguinal 
ganglia  were  much  enlarged  and  over  the  arras  and  trunk  was  a  declin- 
ing papular  syphilide.  The  x^hief  object  of  her  visit  was  to  determine 
the  nature  of  a  number  of  swellings  on  various  portions  of  the  body. 
On  the  outer  aspect  of  the  shoulders  were  several  oval  tumors  of  a  bright 
rosy  red,  slightly  elevated  and  convex,  having  a  firm  consistence  and 
sharply  marginated.  Their  length  w^as  three-quarters  of  an  inch,  their 
diameter  half  an  inch.  On  the  infra-clavicular  regions  were  two  tumors, 
symmetrically  placed,  slightly  larger  than  the  others,  and  on  each  fore- 
arm were  two  similar  tumors.  On  each  of  the  legs,  on  the  antero- 
external  surface,  were  several  more  of  larger  size,  distinctly  elevated,  flat, 
and  surrounded  by  an  oedematous  margin.  Their  surfaces  w^ere  firm 
and  the  epidermis  quite  tense.  The  color  was  of  a  sombre  red.  The 
story  told  by  the  patient  was,  that  ten  days  previously,  when  suffering 
from  severe  headache,  which  was  worse  at  night,  she  noticed  a  sense  of 
heat  and  a  soreness  as  if  from  a  blow  or  a  bruise  in  the  forearms,  shoul- 
ders, and  more  severely  in  the  legs.  On  rubbing  these  regions  she  felt 
lumps  under  the  skin,  which,  in  two  or  three  days,  developed  into  the 
red  tumors  just  described.  AVhile  these  tumors  were  forming  she  w^as 
fiirther  affected  with  lancinating  pains  of  intermittent  character  in  the 
outer  aspect  of  both  thighs,  beginning  at  the  anterior  superior  spine  of 
the  ilia  and  running  down  to  the  knee.  Examination  at  the  time 
showed  that  under  the  skin,  on  the  antero-external  surface  of  both 
thighs,  were  two  irregular  oval  plaques  of  induration  fully  two  inches 
long.  Above  them  the  skin  was  freely  movable  and  by  their  inferior 
surface  they  were  free.     No  redness  of  the  skin  was  seen  at  this  time. 
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I  had  the  opportunity  of  examining  the  progress  of  this  case  very 
carefully  for  a  month  after  the  February  consultation.  The  patient  was 
weak,  debilitated,  and  rendered  almost  hysterically  nervous  from  the 
suffering  during  the  day  by  the  flushing  and  lancinating  pains  and  from 
these  combined  with  headache  at  night.  The  tumors  were  exquisitely 
painful  and  the  slightest  touch  was  dreaded.  It  was  only  after  the 
fourth  day,  during  which  time  the  patient  had  taken  bromide  of  potas- 
sium and  codeia,  that  I  could  make  a  thorough  examination  of  the 
tumors,  and  I  found  from  the  surface,  thermometer  a  temperature  of 
98f  ^  F.  on  the  tumors.  During  this  period  of  illness  she  had  lost  much 
flesh.  As  soon  as  the  pain  had  been  relieved,  the  codeia  was  stopped 
and  the  bromide,  combined  with  the  iodide  of  potassium,  was  given  in 
doses,  beginning  with  thirty  grains  of  the  bromide  and  ten  of  the  iodide^ 
three  times  daily.  Besides  this,  forty  grains  of  mercurial  ointment  were 
rubbed  into  the  groins,  armpits,  and  legs  near  the  tumors  daily  for  about 
ten  days.     The  iodide  was  pushed  to  forty  grains,  thrice  daily. 

The  further  history  of  the  tumors  is  interesting  and  peculiar.  The 
rosy  red  deepened  into  a  sombre  red,  and  then  in  the  centre  of  each, 
which  was  slightly  convex,  the  redness  gradually  paled  until  a  color 
similar  to  white  wax  was  left.  The  tumors  then  presented  a  very  strik- 
ing appearance :  about  one-third  of  their  whole  extent  and  sharply 
limited  to  their  centres,  they  were  of  this  waxy  color,  which  was  sur- 
rounded by  an  areola  of  various  shades,  constituting  a  peculiar  play  of 
colors,  such  as  is  often  seen  in  erythema  nodosum,  and  which  is  admir- 
ably shown  in  plate  No.  3  of  the  late  Tilbury  Fox's  Atlas  of  Shin  Dis- 
eases. The  differences,  though,  if  carefully  studied,  were  well  marked. 
There  was  a  more  aphlegmasic,  indolent,  and  subacute  appearance  to 
the  eruption  of  the  patient.  The  various  shades  of  circumferential  red- 
ness were  more  sombre,  the  tumors  which  then  could  be  examined  were 
more  sharply  circumscribed,  and  there  was  decidedly  less  surface  heat 
than  in  simple  erythema  nodosum.  Yet  I  can  readily  see  how^  an  error 
could  have  been  made. 

In  proportion  as  the  bromide  and  iodide  were  pushed  and  the  mer- 
curial inunctions  continued,  the  nutrition  of  the  patient  improved,  the 
appetite  returned,  the  headache  ceased,  and  the  neuralgic  pains  grew 
less,  so  that  on  the  twentieth  day  after  the  institution  of  the  treatment 
the  condition  of  the  patient  was  very  favorable.  The  tumors  slowly 
underwent  absorption.  The  waxy  colored  centre  increased  peripherally 
as  the  variegated  and  sombre  red  areola  grew  less,  until  in  a  month  the 
site  of  the  tumors  showed  only  traces  of  slight  hyper^emia.  But  for 
fully  three  weeks  after  the  disappearance  of  the  surface  changes  distinct 
nodules,  non-adherent  to  the  skin  above  and  the  fascise  beneath,  could 
be  distinctly  felt.  The  subcutaneous  tumors  on  the  thighs  were  aborted 
by  the  treatment.  At  first  the  pain  grew  less  and  soon  their  size 
diminished,  until  in  about  a  montli  they  could  be  no  longer  felt. 

The  date  of  invasion  of  this  eruption  was  four  months  after  infection. 

In  the  spring  and  summer  of  the  year  1879,  while  attending  physician 
to  the  class  of  skin  diseases  at  Bellevue  Hospital,  I  had  under  my  care 
a  woman  whose  case  w'as  to  me  and  to  my  colleague,  the  late  Professor 
Bumstead,  unusual  and  remarkable. 
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Case  VII. — The  patient  was  a  married  woman,  twenty-five  years  of 
age,  of  dark  complexion,  very  thin  and  sallow,  who  had  long  lived  in 
the  South  and  suffered  from  malaria,  chiefly  in  the  form  of  remittent 
fever  and  neuralgic  pains  in  the  head.  She  had  been  infected  with 
syphilis  in  April  and  had  active  and  extensive  papulo-pustular  eruption, 
double  iritis,  and  nodes  on  the  cranium  and  on  both  ulme,  near  the  elbow- 
joint.  For  these  she  was  treated  and  was  in  August  free  from  lesions, 
when  she  began  to  complain  of  an  atrocious  nocturnal  cephalalgia. 
This  was  followed  by  pain  in  the  larger  joints  and  a  marked  hyperses- 
thesia  in  both  legs.  Coincidently  there  were  malaise,  loss  of  appetite, 
insomnia,  and,  as  she  tersely  described  it,  a  generally  wretched  condi- 
tion. After  three  days  of  this  suflering  she  observed  some  red  patches 
or  swellings  on  the  legs,  chiefly  on  the  middle  and  upper  thirds.  I  saw 
her  two  days  after  the  invasion  of  this  eruption  and  found  her  scarcely 
able  to  walk.  Both  legs  were  swollen,  red,  and  oedematous.  On  each 
were  fully  six  large  plaques  of  infiltrated  skin.  The  color  was  of  a  deep 
red,  the  epidermis  tense  and  shining,  and  slightly  elevated  above  the 
intervening  skin,  which  was  also  oedematous  and  less  red  than  the 
tumors.  There  were  two  large  oval  tumors  on  the  outer  surface  of  the 
thighs.  These  lesions  were  hard  and  firm  to  the  touch  and  so  exquisitely 
sensitive  that  it  was  with  -much  difficulty  that  an  examination  could  be 
made.  The  infiltrations  increased  in  extent,  became  more  salient,  while 
the  deep  red  color  became  of  a  bluish-black,  exactly  like  a  severe  con- 
tus^ion.  The  intensity  of  the  discoloration  was  greatest  in  the  centre 
and  shading  off"  slightly  toward  the  periphery.  About  fourteen  days 
elapsed  between  the  onset  of  the  skin  lesions  and  their  full  development. 
At  that  time  the  severe  neuralgic  and  rheumatoid  symptoms  were  much 
relieved  and  the  general  condition  of  the  patient  better.  I  was  at  that 
time  disposed  to  attribute  the  relief  of  the  neurotic  condition  to  the 
large  doses  of  bromide  which  were  given,  but  subsequent  observation 
has  shown  me  that  in  some  cases  in  proportion  as  the  eruption  matures 
the  suffering  grows  less.  Mauriac  has  also  observed  this  fact.  '  A  point 
of  interest  in  this  case  was  that  several  of  the  tumors  so  increased  in  size 
that  they  fused  together  and  resulted  in  patches  of  infiltration  nearly 
six  inches  in  diameter.  Under  the  mixed  treatment  and  soothing  appli- 
cations resolution  took  place  slowly,  except  in  two  of  the  tumors  seated 
on  the  lower  third  of  each  leg,  which  softened  in  the  centre,  ulcerated, 
and  presented  the  characteristics  of  ulcerating  gummata. 

The  period  of  evolution  of  this  eruption  was  about  fourteen  days,  the 
subsequent  stationary  period  was  a  month  for  the  resolutive  tumors  and 
about  two  months  for  the  ulcerative  ones.  The  date  of  evolution  of  the 
eruption  was  four  and  a  half  months.  Very  little  scarring  was  observ- 
able on  the  sites  of  the  ulcers. 

Case  VIII.  was  that  of  a  gentleman  thirty-two  years  old,  who  was 
under  my  care  in  the  summer  of  1885.  He  contracted  syphilis  while 
abroad  and  had  a  small  ephemeral  initial  lesion,  followed  by  very  mild 
secondary  manifestations.  In  the  fifth  month  of  his  syphilis  he  became 
much  worried  by  business  reverses  and  was  forced  to  undergo  severe 
physical  and  mental  strain.  In  this  condition,  being  a  thin,  not  very 
strong  person,  he  began  to  suffer  from  nocturnal  cephalalgia,  intermittent 
neuralgia  of  several  of  the  left  intercostal  and  of  both  anterior  crural 
nerves.  About  a  week  after  the  onset  of  this  neuralgic*  condition  he 
noticed  on  each  leg  a  number  of  bright  red  swellings.     These  increased 
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in  size  and  followed  precisely  the  same  course  as  was  observed  in  the 
first  cases.  I  found  the  same  hypersesthetic  tumors,  with  a  waxy  look- 
ing centre  and  the  variegated  areola.  Rather  less  than  fourteen  days 
elapsed  from  the  time  of  invasion  to  the  full  development  of  the 
eruption.  He  was  cured  by  local  inunctions  and  iodide  of  potassium 
internally. 

Case  IX.  was  that  of  a  woman  forty-eight  years  of  age,  who  was  of 
robust  build,  but  had  suffered  at  intervals  during  the  last  ten  years  with 
rheumatism.  She  was  much  given  to  alcoholic  excess.  Ten  weeks  after 
infection,  which  was  in  December,  1882,  coincidently  wdth  a  copious 
roseola,  she  was  attacked  by  an  eruption  of  round  and  oval  tumors  on 
the  forearms,  legs,  and  hypogastrium.  The  deep  red  color  became 
deeper  until  a  hemorrhagic  appearance  was  presented.  Then  paling 
begun  in  the  centre,  being  first  of  a  bluish-green,  then  dark  green,  then 
of  a  brownish-yellowy  until  entire  resolution  was  effected  in  two  months. 

Case  X.  was  also  that  of  a  woman  fifty-three  years  of  age,  seen  by  me 
in  the  fall  of  1884.  She  had  borne  twelve  children  in  fifteen  years  and 
thought  that  the  ill  health  from  which  she  had  suffered  since  she  was  forty 
years  of  age  was  the  result  of  these  frequent  pregnancies.  She  suffered 
also  from  subacute  bronchitis  which  had  followed  pneumonia.  Three 
months  after  infection  she  had  a  copious  eruption  of  the  tumors  such  as 
I  have  already  described,  which  Avere  the  seat  of  neuralgia  and  sur- 
rounded by  hypersesthetic  skin.  Resolution  did  not  take  place,  the 
tumors  softened  and  broke  down  into  typical  gummatous  ulcers,  w'hich 
were  healed  in  three  months,  during  which  time  a  small  crop  of  new 
tumors  developed.     Very  superficial  scars  were  left. 

These  five  cases,  I  think,  may  be  taken  as  typical  illustrations  of  the 
third  form  of  precocious  gummata.  The  date  of  evolution  of  the  erup- 
tion was  respectively  four,  four  and  a  half,  two  and  a  half,  and  three 
months  after  infection,  while  in  Mauriac's  cases  the  eruption  began  at 
two  months  in  three  cases,  four  and  a  half  in  one,  and  at  nine  months  in 
the  fifth.  In  my  cases  it  occurred  in  women  four  times  and  in  men 
once,  while  in  Mauriac's  cases  three  times  in  men  and  twice  in  women. 
In  my  cases  the  ages  of  the  patients  were  thirty-seven,  twenty-five, 
thirty-two,  forty-eight,  and  fifty-three,  while  those  of  Mauriac  were 
thirty-eight,  forty-seven,  twenty-three,  and  thirty-four.  So  that  in  no 
case  has  it  thus  far  been  found  earlier  than  the  twenty-third  year,  nor 
later  than  the  fifty-third. 

The  clinical  history  of  this  form  of  syphilide  has  an  individuality  of  its 
own.  In  the  very  early  months  of  the  diathesis,  either  in  the  stationary 
period  of  an  early  syphilide  or  at  its  decline,  generally  preceded  or  ac- 
companied by  severe  neuralgic  symptoms  involving  the  facial  or  cranial, 
intercostal,  anterior  crural  or,  in  fact,  in  any  cutaneous  nerve,  by  severe 
cephalalgia,  continuous  or  nocturnal ;  by  rheumatoid  pains  in  muscles 
or  joints,  and  by  general  malaise  and  debility,  this  eruption  makes  its  B 
appearance  with  more  or  less  promptitude  and  develops  quite  rapidly.  * 
In  some  instances  the  invasion  is  very  acute,  so  that  at  the  end  of  a  week 
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we  may  find  fully  developed  tumors  an  inch  or  two  long,  in  others  and  in 
the  majority  of  instances  the  development  is  slower  and  nearly  two  weeks 
elapse.  Besides  the  general  neuralgic  symptoms,  local  pains  on  the  site 
of  the  lesions  or  in  the  whole  territory  on  which  they  are  developed  are 
experienced.  These  may  be  continuous  or  intermittent  and  in  some 
cases  are  as  excruciating  as  in  severe  herpes  zoster.  They  are  described 
as  flashing,  burning,  lancinating,  and  are  sometimes  said  to  resemble 
those  of  an  abscess.  In  some  instances  the  sufferings  are  less  after  the 
evolution  of  the  syphilide,  but  in  the  majority  of  the  cases  the  tumors 
throughout  their  course  are  the  seat  of  exceeding  hypersesthesia  and 
patients  shrink  with  terror  from  their  palpation.  Besides  these  pheno- 
mena we  generally  find  a  moderate  febrile  movement,  an  evening  tem- 
perature of  100'^  or  101°  F.,  and  in  the  very  severe  cases  as  high  as  104° ; 
emaciation,  want  of  appetite,  and  all  their  concomitant  symptoms.  The 
seats  of  predilection  are  the  forearms  and  legs,  but  the  tumors  are  also 
found  on  the  shoulders,  arms,  thighs,  chest,  and  trunk.  As  a  result  of 
the  pain,  swelling,  and  tension,  there  are  more  or  less  discomfort,  stiffness, 
impairment  of  motion,  even  to  the  extent  of  a  pseudo-paralysis  in  the 
arms  and  legs. 

The  eruption  consists  of  two  orders  of  lesions:  first,  tumors  or  nodosi- 
ties seated  in  the  subcutaneous  tissue  and  freely  movable  under  the  skin 
and  over  the  fasciae,  though  as  they  increase  they  may  contract  adhe- 
sions on  both  surfaces ;  second,  oval  or  round  tumors,  or  irregular 
plaques  from  fusion  of  tumors.  In  my  experience  the  subcutaneous 
nodosities  occur  much  less  frequently  than  the  tumors,  while  Mauriac 
seems  to  regard  them  as  almost  constant  accompaniments  to  the  erup- 
tion. The  tumors  begin  by  infiltration  in  the  deeper  portions  of  the 
skin  and  its  contiguous  connective  tissue.  When  first  seen  they  are  of 
a  bright  red,  rather  sharply  circumscribed,  and  painful.  They  quite 
rapidly  increase  in  size  into  round  or  oval  swellings,  slightly  raised  and 
convex.  In  some  cases  the  bright  red  rapidly  becomes  darkened  until 
a  blackish-red  or  decidedly  ecchymotic  appearance  is  seen,  while  in 
others  it  is  of  a  very  deep  red,  similar  to  what  we  see  in  erythema 
nodosum.  In  some  cases  again  the  red  centre  pales  and  becomes  the 
color  of  white  wax  or  of  a  billiard  ball,  while  the  deep  red  border 
remains  in  various  stages  of  intensity,  consisting  of  a  commingling  or 
play  of  colors  such  as  we  see  following  a  bruise  or  erythema  nodosum. 
In  most  of  the  cases  resolution  takes  place,  and  there  are  but  two  stages : 
the  first,  that  of  condensation  ;  the  second,  that  in  which  softening  takes 
place,  which  may,  but  does  not  invariably  end  in  resolution.  Mauriac  is 
very  positive  in  his  assertion  that  resolution  always  takes  place.  In 
two  of  my  cases  ulceration  followed  softening,  and  in  a  case  of  Dr. 
Bronson's  I  observed  this  same  result. 

In  my  Case  VII.,  observed  in  1879,  ulceration  took  place  and  its 
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occurrence  convinced  my  late  colleague,  Dr.  Bumstead,  who  watched 
the  case  with  me,  that  the  eruption  which  had  so  puzzled  us,  in  which 
we  leaned  to  the  opinion  at  first  that  it  was  a  case  of  intercurrent 
erythema  nodosum,  was  really  a  precocious  and  then  anomalous  form  of 
gummata.  The  ulcerations  which  follow  the  breaking  down  of  these 
tumors  present  all  of  the  characters  of  the  late  gummata,  only  in  a  more 
superficial  degree.  Their  edges  are  usually  not  quite  as  thick  nor  are 
their  floors  as  deep,  but  otherwise  the  appearances  are  the  same  and 
their  subsequent  course  is  usually  aphlegmasic  and  chronic.  In  excep- 
tional cases  general  inflammation  and  swelling  attacks  a  limb  or  limbs 
the  seat  of  these  tumors,  and  the  suffering  is  thereby  intensified.  The 
tumors  are  usually  symmetrically  distributed  and  remain  isolated  with 
little  tendency  to  coalescence.  In  some  cases  after  being  fully  formed 
they  may  take  on  renewed  action,  enlarge,  and  become  fused  together. 

I  was  much  surprised  at  the  cicatrices  following  the  tumors  which 
underwent  degeneration.  The  extent  and  depth  of  the  process  led  me 
to  think  that  much  loss  of  tissue  would  result,  such  as  we  find  in  late 
gummata.  But,  on  the  contrary,  the  resulting  cicatrices  were  com- 
paratively slight  and  it  was  evident  that  great  destruction  of  the  skin 
had  not  occurred. 

In  all  cases  of  precocious  gummata,  the  use  of  iodide  of  potassium  is 
indicated,  either  combined  with  a  mercurial  or  with  the  use  of  inunctions 
of  mercurial  ointment. 

Such,  then,  is  a  quite  comprehensive  description  of  an  eruption  which 
Mauriac,  who  is  the  only  author  who  has  previously  described  it,  has 
called  syphilitic  erythema  nodosum.  I  am  utterly  opposed  to  the  names 
of  skin  diseases,  such  as  lichen,  eczema,  psoriasis,  lupus,  etc.,  with  the 
adjective  syphilitic  being  used  to  signify  eruptions  due  to  the  diathesis, 
since  nothing  but  confusion  and  inaccuracy  can  result  from  such  a 
nomenclature.  There  is  every  reason  against  and  none  in  favor  of 
calling  this  eruption  by  Mauriac's  title.  It  is  a  precocious  gumma 
presenting  certain  resemblances  in  its  mode  of  invasion,  course,  and 
appearances  to  the  erythema  nodosum.  The  clinical  history  of  the 
simple  eruption  is  diflTerent  from  that  of  the  specific.  In  the  latter  there 
is  the  history  of  recent  infection,  and  usually  a  coexistence  of  declining 
or.  active  syphilitic  manifestation.  The  febrile  symptoms  of  the  early 
gummata  are  usually  not  as  pronounced  as  those  accompanying  the 
simple  eruption,  nor  is  its  invasion  quite  as  sudden  and  rapid  as  in  ery- 
thema nodosum,  it  is  more  aphlegmasic.  In  the  syphilitic  eruption  the 
nervous  symptoms  are  usually  much  more  severe  than  in  the  simple 
form.  Should  doubt  exist  in  the  mind  of  the  observer  early  in  the 
history  of  the  eruption,  as  the  evolution  progresses,  and  with  the  history 
of  the  case  before  him,  with  its  more  chronic  and  aphlegmasic  course, 
and  its  rebelliousness  to  simple  treatment,  it  will  soon  be  dispelled.    The 
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fact  that  these  tumors  break  down  and  take  on  the  appearances  and 
run  the  course  of  typical  gummata,  to  my  mind,  proves  beyond  doubt 
their  syphilitic  origin  and  nature. 

The  coincidence  of  erythema  multiforme  with  syphilis  has  been 
observed  by  Danielssen/  Lipp,^  and  Finger,^  and  has  been  the  subject 
of  a  recent  paper  by  Bronson,*  and  beyond  the  fact  that  in  such  cases 
syphilis  usually  runs  a  severe  course,  as  I  myself  have  observed,  little 
which  is  definite  or  practical  has  been  evolved.  The  consensus  of 
opinion  concerning  this  coincidence  seems  to  be  that  these  symptoms 
are  the  result  of  angio-neuritic  disturbances,  and  though  due  to  some 
occult  influence  of  the  syphilitic  diathesis,  are  not  pathognomonic  of  the 
disease.  Bronson  goes  still  further  in  holding  that,  though  they  may 
begin  as  simple  eruptions,  they  may  later  on  assume  a  true  syphilitic 
nature. 

I  am  firmly  of  the  opinion,  for  reasons  already  given,  that  the  pre- 
cocious neurotic  gummata  are  purely  of  syphilitic  origin  and  nature, 
and  not  in  any  sense  intercurrent  simple  eruptions.  As  in  the  palate, 
throat,  iris,  and  periosteum  there  is  often  precocious  gummatous  infiltra- 
tion, so  in  the  subcutaneous  connective  tissue  of  the  skin,  which  is  essen- 
tially the  one  upon  which  the  activity  of  syphilis  is  spent,  may  this  pre- 
cocious development  take  place.  In  syphilis,  as  in  sarcoma  and  leprosy, 
while  in  general  its  new  growths  are  slow,  aphlegmasic,  localized  and 
chronic,  in  exceptional  cases  they  may  be  precocious,  generalized,  and 
very  active. 
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II.  Study  of  Bacteria  by  Means  of  Cultivation. 

The  two  chief  aims  in  carrying  on  cultivations  of  a  definite  species 
of  bacterium  are  in  the  first  place  to  get  it  pure,  and  in  the  second  place 
to  keep  it  pure.  The  methods  of  getting  a  pure  cultivation  and  also  the 
methods  of  keeping  it  pure,  differ  under  different  circumstances,  and, 
therefore,  will  be  best  described  as  occasion  arises ;  but  there  are  certain 

^  Norsk  Magaz.  f.  Laegervidsk,  iv.  6.     Two  notes  by  Finger. 
2  Archiv  fiir  Dermatologie  und  Syphilis,  1871,  vol.  iv.  page  221. 

•  Ueber  den  Zusammenhang  der  multiformen  Erytheme  mit  dem  Syphilis-Proeesse.      Prager  med. 
Wochenschrift,  1882,  p.  202. 

*  Erytbaiithema  Syphiliticum.     Medical  Record,  September  4,  1886. 
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points  in  connection  with  the  second  aim  which  are  common  to  all  culti- 
vations. As  dust  is  everywhere,  both  floating  in  the  air  and  settled  on 
surrounding  objects,  and  as  dust  contains  large  numbers  of  bacteria  or 
their  spores,  it  follows  that  all  vessels  and  materials  employed  in  the 
cultivation  and  preservation  of  bacteria  are  already  contaminated. 
Hence  the  problem  of  keeping  a  cultivation  pure  resolves  itself  into 
two  parts — (a)  the  destruction  of  the  microorganisms  primarily  existing 
in  the  vessels  and  cultivating  materials,  and  (6)  the  prevention  of  access 
of  new  ones.  The  first  thing  that  must  be  done  then,  in  connection 
with  cultivations,  is  to  disinfect  or  sterilize  all  the  vessels  employed,  and 
to  do  this  in  such  a  manner  that  they  cannot  become  reinfected  before 
use.  This  is  done,  for  the  most  part,  by  heat.  It  has  been  found,  experi- 
mentally, that  dry  heat  at  the  temperature  of  from  140°  to  150^  C,  con- 
tinued for  two  to  three  hours,  effectually  destroys  all  bacteria  and  spores. 
Hence  all  tubes,  flasks,  and  glass  vessels  in  general  which  will  afterward 
contain  cultivating  materials,  are  kept  at  this  temperature  for  three 
hours,  and,  as  in  the  case  of  tubes  or  flasks  dust  might  enter  during 
cooling  or  afterward,  their  orifices  are  plugged  firmly  beforehand  with 

Fig.  1. 


Hot  box  containing  a  crate  with  tubes,  and  fitted  with  a  thermometer  and  thermo-regulator. 

■  ^ 

cotton-wool.  It  is  best  to  use  absorbent  wool,  because  the  ordinary 
wool  becomes  brown  and  more  brittle  than  the  other.  Various  kinds  of 
apparatus  are  used  for  heating  the  vessels,  of  which  one  is  shown  in  the 
accompanying  sketch  (Fig.  1).  It  consists  of  a  double  walled  vessel, 
the  outer  wall  being  open  at  the  bottom  and  there  being  also  a  hole  at 
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the  top.  The  door  is  also  double.  The  gas-flame  plays  over  the  open 
part  at  the  bottom  and  a  current  of  warm  air  circulates  between  the 
walls  so  that  the  interior  is  equally  heated.  At  the  top  a  thermometer 
is  passed  through  a  hole  in  both  walls  into  the  interior  and  there  is  also 
a  place  for  a  thermo-regulator.  The  form  of  apparatus  shown  in  the 
sketch  may  either  stand  on  the  floor  or  be  hung  up  on  the  wall — a  layer 
of  asbestos  paper  intervening  between  it  and  the  wall.  It  is  more  con- 
venient than  the  older  forms,  where  there  was  no  door  outside,  but  where 
the  inside  box  was  enclosed  in  an  outer  iron  cover.  Here  the  door  can 
be  opened  and  apparatus  removed  or  introduced  with  great  ease  and 
without  first  allowing  the  box  to  cool. 

All  the  other  apparatus  which  comes  in  contact  with  the  cultivating 
material,  such  as  inoculating  needles,  pipettes,  etc.,  should  also  be  ster- 
ilized by  dry  heat.  Antiseptic  lotions,  especially  1 :  1000  corrosive  sub- 
limate solution  in  water,  may  be  used  to  purify  the  outside  dishes,  etc., 
in  some  cases,  but  they  must  not  be  employed  for  anything  which  will 
come  in  contact  with  the  cultivating  material,  because  a  very  small 
quantity  of  the  sublimate  will  prevent  growth.  Carbolic  acid  must 
also  be  avoided  unless  it  is  afterward  washed  away,  as  even  the  presence 
of  the  vapor  will  hinder  development. 

There  are  two  classes  of  cultivating  materials  employed,  viz.,  fluids 
and  solids.  The  methods  by  which  these  are  prepared  and  used  difier 
a  great  deal,  and  must  therefore  be  considered  separately. 

1.  Fluid  Cultivating  Media. — A  great  many  fluid  media  have 
been  employed,  of  which  I  need  only  indicate  the  chief  ones.  That  most 
frequently  used  at  the  present  time  is  an  infusion  of  meat.  This  may 
be  prepared  by  cutting  up  a  pound  of  lean  beef  into  small  pieces  and 
placing  it  in  a  vessel  containing  a  litre  of  water.  This  is  set  in  an  ice 
safe  for  twenty-four  hours,  and  then  by  means  of  a  press  all  the  juice 
is  squeezed  out  of  the  meat.  Where  an  ice  safe  and  press  are  not  at 
hand,  it  is  suflicient  to  keep  the  material  simmering  for  two  or  three 
hours.  In  either  case,  the  resulting  fluid  is  boiled  well  so  as  to  pre- 
cipitate tlie  albumen.  It  is  then  filtered  and  may  be  at  once  intro- 
duced into  suitable  vessels.  In  this  condition  the  meat  is  acid,  but 
as  an  acid  medium  is  not  a  good  soil  for  many  forms  of  bacteria,  it  is 
often  neutralized  with  carbonate  of  soda.  This  should  be  done  before  it 
is  boiled.  The  infusion  can  be  made  still  more  serviceable  by  adding 
about  one  per  cent,  of  peptone  and  a  little  common  salt  to  it.  Some 
prefer  for  different  purposes  the  flesh  of  other  animals,  such  as  calf, 
sheep,  chicken,  etc.,  but  there  is  not  really  much  advantage  in  the  one 
infusion  over  the  other. 

Various  vegetable  infusions  are  also  very  serviceable.  At  one  time  I 
used  an  infusion  of  cucumber  very  extensively,  and  foundnt  an  excellent 
material,  more  especially  for  micrococci.  It  is,  however,  strongly  acid, 
and  must  be  neutralized  when  required  for  many  forms  of  bacilli. 
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Urine  was  at  one  time  a  very  favorite  medium,  but  it  has  fallen  into 
disuse  of  late.  It  may  be  used  unboiled  or  boiled.  Urine,  as  it  exists 
in  the  bladder  of  a  healthy  person,  is  free  from  microorganisms,  and  the 
problem  is  therefore  to  get  it  into  sterilized  vessels  without  contamination. 
This  may  be  done  in  the  following  manner :  The  glans  penis  is  first 
thoroughly  washed  with  5  per  cent,  carbolic  acid  solution,  and  then  with 
1  :  500  corrosive  sublimate  solution.  Not  only  is  the  glans  washed,  but 
the  lips  of  the  urethra  are  everted  and  also  washed.  The  first  few  drops 
passed  are  rejected,  as  they  may  be  mixed  with  the  disinfecting  solutions. 
The  cotton-wool  cap  of  a  sterilized  flask  being  removed,  its  place  is  in- 
stantly taken  by  the  glans  penis,  and  urine  is  passed  into  the  flask.  The 
cap,  which  has  been  held  in  such  a  way  that  the  inner  surface  could  not 
become  infected  w'ith  dust,  is  then  at  once  reapplied,  and  the  vessel  is 
placed  in  an  incubator,  kept  at  the  temperature  of  the  human  body,  in 
order  to  see  if  it  remains  pure.  For  some  reason  which  has  not  yet  been 
worked  out,  unboiled  urine  is  not  a  very  favorable  cultivating  medium ; 
boiled  urine,  on  the  other  hand,  is  much  better.  Hence,  as  a  rule,  when 
urine  is  employed  it  is  boiled,  filtered,  and  then  sterilized  by  heat. 

Cow's  milk  is  also  a  very  excellent  cultivating  fluid.  As  the  milk 
exists  in  the  gland  of  a  healthy  cow,  it  is  free  from  bacteria  and  with 
suitable  precautions  can  be  obtained  pure,  but  the  difliculties  are  great, 
and  boiled  milk  is  quite  as  good  a  cultivating  material.  Fresh  milk 
should  be  employed,  and  must  be  sterilized  by  heat. 

Blood  and  blood  serum  are  also  sometimes  employed.  The  blood  is 
withdrawn  with  precautions  against  contamination.  The  skin  is  thor- 
oughly scrubbed  with  antiseptic  lotions  (carbolic  acid  and  corrosive 
sublimate),  and  is  then  divided  with  a  disinfected  knife — in  fact,  the 
various  steps  of  the  operation  are  performed  antiseptically ;  when  the 
vein  is  exposed  (the  internal  jugular  vein  is  the  best)  a  ligature  is  placed 
loosely  around  it,  a  small  incision  is  made,  and  a  piece  of  glass  tubing, 
sterilized  by  passing  it  through  the  flame,  is  tied  in.  To  the  end  of  the 
glass  a  piece  of  India-rubber  tubing,  which  has  been  boiled,  is  attached, 
and  the  end  of  this  is  passed  into  a  sterilized  flask,  a  mass  of  pure  cotton- 
wool surrounding  it  at  the  neck  of  the  flask.  When  sufficient  blood  has 
been  obtained  the  tube  is  clamped  and  withdrawn  from  the  flask,  and 
the  proper  sterile  cotton-wool  plug  is  applied.  It  is  often  difficult  in 
such  a  case  to  get  a  supply  of  serum.  Sir  Joseph  Lister  observed  that 
when  the  flasks  were  sterilized  by  heat  the  clot  did  not  contract  even 
after  many  weeks,  and  no  serum  could  be  obtained.  In  order  to  prevent 
this  occurrence  it  is  necessary  to  agitate  the  contents  of  the  flask  for 
some  time,  in  the  same  manner  as  one  whips  blood.  Blood  or  serum 
obtained  in  this  way  is,  contrary  to  expectation,  a  very  bad  cultivating 
medium;  very  often  it  is  necessary  to  introduce  a  large  number  of  the 
bacteria  before  growth  can  be  obtained.  On  the  other  hand,  if  the  serum 
or  blood  is  diluted  with  water,  growth  occurs  readily  and  luxuriantly. 
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The  simplest  way  of  obtaining  serum  is  to  withdraw  it  from  the  body 
without  taking  all  the  precautions  mentioned  before,  only  taking  care 
not  to  let  in  more  microorganisms  than  is  unavoidable  and  then,  when 
the  serum  has  separated,  to  collect  it  in  sterilized  tubes  and  sterilize  it 
by  repeated  heating  to  a  temperature  short  of  coagulation  (about  60°  C.) 
for  an  hour  a  day  for  five  or  six  days  in  succession. 

At  one  time  artificial  cultivating  materials  were  a  good  deal  employed, 
of  which  the  chief  were  Pasteur's  and  Cohn's  solutions.  These  have 
now  fallen  into  disuse  because  they  are  by  no  means  favorable  cultivating 
media,  only  a  few  species  of  bacteria  growing  in  them  at  all  readily. 

The  composition  of  Pasteur's  solution  was :    . 

Tartrate  of  ammonia 1  gramme. 

Candy  sugar 10  grammes. 

Ashes  of  yeast         .......  1  gramme. 

Water 100  c.  cm. 

Cohn  introduced  the  following  modification  of  Mayer's  solution : 
Phosphate  of  potash 0.5  gramme. 


Crystallized  sulphate  of  magnesia 
Tribasic  phosphate  of  lime     . 
Tartrate  of  ammonia 
Distilled  water 


0.5 

0.05      " 
1 
100  c.  cm. 


In  using  these  fluid  cultivations  it  is  often  convenient  to  keep  a  stock 
solution  at  hand.  For  this  purpose  the  flasks  introduced  by  Sir  Joseph 
Lister  are  very  convenient  (Fig.  2).     These  flasks  have  two  necks,  a 


Fig.  2. 


ister's  flask  for  preserving  cultivating  materials.     0,  the  narrow  neck.     P,  the  cotton-wool  cap. 

large  vertical  one  and  a  lateral  one,  which  is  a  bent  spout,  large  at  its 
commencement  and  comparatively  narrow  at  its  shorter  terminal  part 
beyond  the  bend,  O.  The  large  size  of  the  first  part  ol"  the  neck 
prevents  it  acting  as  a  siphon,  and  the  result  is  that  when  liquid  is 
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poured  from  such  a  flask,  and  the  vessel  is  afterward  restored  to  the 
erect  position,  the  end  of  the  nozzle  remains  filled  with  a  drop  of  the 
liquid,  and  this  guards  the  orifice  so  that  regurgitation  of  air  can  never 
take  place  through  the  nozzle.  Before  sterilizing  these  flasks  a  cap  of 
cotton-wool  is  tied  over  each  orifice  so  as  to  prevent  the  entrance  of  dust. 
In  filling  these  flasks  (Fig.  3)  it  is  best  to  introduce  the  fluid  into  them 

Fig.  3. 


Method  of  filling  a  Lister's  flask  (see  description). 

by  means  of  a  siphon  (U),  consisting  of  two  glass  tubes  connected  by 
two  pieces  of  India-rubber  tubing  with  an  intervening  stop-cock  (V). 
The  siphon  is  first  completely  filled  with  water,  and  then  one  leg  (S)  is 
placed  in  the  vessel  containing  the  filtered  cultivating  material  (W), 
and  the  tap  is  turned  so  as  to  run  off  the  water  and  replace  it  with  this 
fluid.  The  stop-cock  is  then  shut,  a  piece  of  carbolized  rag  is  wrapped 
around  the  lower  extremity  of  the  free  tube  and  applied  to  the  mouth 
of  the  flask  as  soon  as  the  cotton  cap  is  removed ;  the  tube  (T)  is  then 
pushed  steadily  down  to  the  bottom  of  the  flask  (X),  through  the  car- 
bolized rag  (Y),  the  stop-cock  turned,  and  the  required  amount  of  fluid 
introduced.  When  this  has  been  done  the  tap  is  again  turned  off,  the 
siphon  withdrawn  through  the  antiseptic  rag,  and  a  fresh  cap  of  steril- 
ized cotton-wool  is  tied  over  the  mouth  of  the  flask  when  the  carbolized 
rag  is  removed.  The  fluid  is  then  sterilized  and  can  be  kept  for  any 
length  of  time.     A  portion  of  the  fluid  can  be  poured  out  of  the  flask 
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into  smaller  vessels  from  time  to  time  without  injury  to  the  stock  solution. 
To  do  this  the  cotton  cap  is  removed  from  the  nozzle  of  the  flask,  and  the 
end  of  this  is  instantly  slipped  through  an  opening  in  the  centre  of  half 
an  India-rubber  ball  which  has  been  previously  sterilized  (Fig.  4,  R).  The 
protecting  plug  or  cap  having  been  removed  from  the  vessel  to  be  filled, 
the  India-rubber  cap  instantly  takes  its  place,  thus  preventing  all  en- 
trance of  dust,  and  the  requisite  amount  of  fluid  is  poured  into  it.  When 
this  is  done,  the  sterile  plug  is  again  inserted  into  the  newly  filled  vessel. 
The  India-rubber  ball  is  then  removed  from  the  flask,  the  drop  of  fluid 


Fig.  4. 


Fig. 


Method  of  filling  vessels  from  a  Lister's  flask. 
R,  half  an  India-rubber  ball  through  which 
the  nozzle  is  passed. 


Erlenmeyer's  flask. 


which  remains  in  the  nozzle  sucked  away  with  a  carbolized  rag,  and  a 
fresh  sterilized  cotton  cap  is  applied.  With  a  little  practice  these  mani- 
pulations can  be  carried  out  in  such  a  way  that  neither  the  fluid  in  the 
stock  solution  nor  that  in  the  newly  filled  vessel  is  contaminated ;  but  it  is 
well  to  make  quite  sure  of  this  by  sterilizing  both  again.  If  it  is  neces- 
sary to  know  exactly  the  quantity  of  fluid  in  the  flask  or  tube,  it  must 
be  filled  by  means  of  a  graduated  pipette  or  burette. 

For  cultivating  purposes  the  vessels  generally  used  are  test  tubes  or 
flasks,  the  form  known  as  the  Erlenmeyer  flask  (Fig.  5)  being  the  best. 
The  necks  of  the  tubes  and  flasks  are  generally  tightly  plugged  with 
cotton-wool  before  they  are  sterilized  in  the  hot  box.  The  objections 
which  I  have  to  this  method  are  that  dust  collects  on  the  top  of  the  wool 
and  in  pulling  out  the  plugs  some  particles  may  fall  into  the  interior. 
The  danger  of  contamination  can  generally  be  avoided  by  igniting  the 
top  of  the  plug  before  it  is  removed,  thus  destroying  any  living  germs 
which  may  be  present  in  it.  But  particles  of  dust  may  have  passed 
down  for  some  distance  between  the  wool  and  the  glass,  and  may  escape 
destruction.  This  is  not  of  so  much  moment  where  the  cultivations  are 
solid,  because  the  vessels  may  be  held  very  obliquely  or  even  upside 
down,  but  where  fluids  are  used  it  is  not  so  easy  to  prevent  !heir  admis- 
sion. For  this  reason,  when  I  use  fluids  I  generally  employ  flasks  and 
not  test  tubes,  and  instead  of  plugging  their  necks  I  tie  the  wool  over 
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Flask  with  cotton-wool 
cap  containing  cultivating 
fluid  inoculated  by  means 
of  a  capillary  tube. 


the  orifice,  and,  as  after  sterilization  the  wool  is  more  powdery,  I  enclose 
the  mass  of  wool  in  a  double  piece  of  gauze  (Fig.  6,  A).  The  mass  is 
bent  over  the  mouth  of  the  flask  and  secured  round 
the  neck  by  copper  wire.  Before  opening  the  flask 
I  wet  the  edge  of  the  wool  all  round  with  carbolic 
lotion  and  also  moisten  its  whole  surface.  Thus, 
even  though  the  carbolic  acid  may  not  have  de- 
stroyed the  spores  on  the  wool,  the  moisture  fixes 
them  so  that  they  do  not  fly  about  when  the  wool 
is  lifted.  Another  advantage  of  this  arrangement 
is  that  the  wool  need  not  be  completely  removed 
from  the  orifice  of  the  flask,  but  one  side  may  be 
lifted  and  any  instrument  slipped  into  the  flask 
under  cover  of  the  cap. 

The  culture  fluids  having  been  thus  prepared, 
filtered,  and  introduced  either  into  the  stock  flask, 
or  into  the  smaller  flasks,  must  be  sterilized  because, 
during  filtration  and  the  other  manipulations,  they  have  become  con- 
taminated from  the  air  and  surrounding  objects.  This  sterilization  is 
best  eflfected  by  means  of  Koch's  steaming  apparatus  (Fig.  7).  This  is 
a  deep  iron  or  tin  vessel  in  the  bottom  of  which  water  is  placed,  and 

just  above  the  water  is  a  tray  on  which  flasks, 
etc.,  can  stand.  The  lid  fits  loosely  and  both  the 
lid  and  the  vessel  itself  are  surrounded  with  felt. 
The  water  in  the  interior  is  boiled  till  steam 
issues  from  the  top,  and  till  the  thermometer 
passed  through  the  lid  indicates  almost  100^  C. 
The  vessels  containing  the  culture  fluid  are  then 
introduced  and  allowed  to  remain  for  from  half 
an  hour  to  an  hour.  The  result  is  that  all  bacteria 
not  in  the  spore  state  are  killed.  Following 
Tyndall's  experiments  the  flasks  are  then  set 
aside  in  a  moderately  warm  place  for  twenty -four 
hours.  By  that  time  spores,  if  present,  will 
probably  have  sprouted  and,  therefore,  the  steam- 
ing process  is  repeated.  To  make  the  steriliza- 
tion quite  certain,  another  twenty-four  hours  are 
allowed  to  elapse  and  again  the  flasks  are  heated. 
The  result  of  this  is  that  one  may  reckon  with 
certainty  that  all  bacteria  present  in  the  fluid 
are  destroyed.  This  is  a  much  better  way  of 
proceeding  than  the  old  plan  of  boiling  the  fluid, 
because  in  boiling  the  fluid  a  large  amount  of 
evaporation  occurs,  and  its  constitution  is,  therefore,  altered,  and  also  if 
any  portions  of  the  original  impure  fluid  have  remained  at  the  top  of 
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the  flask,  or  been  splashed  up  during  the  bubbling,  they  may  not  be 
sufficiently  heated  and  may  afterward  contaminate  the  mass.  On  the 
other  hand,  in  the  steaming  apparatus  the  whole  flask  is  equally  heated 
and  sterilized.  Indeed,  with  such  fluids  as  milk  this  is  the  only  possible 
way  of  sterilizing  them,  because  on  attempting  to  boil  milk  a  scum  forms 
on  the  silrface  and  the  milk  either  boils  over  or  is  imperfectly  sterilized. 

In  the  case  of  blood  serum,  as  has  already  been  said,  the  temperature 
should  not  be  raised  above  60^  C,  for  coagulation  occurs  at  65°  C.  It 
has  been  found,  however,  that  an  hour's  exposure  to  60^  C.  is  suflficient 
to  kill  almost  all  adult  bacteria,  and  one  may  reckon  that  if  this  process 
is  repeated  for,  say,  five  or  six  days  in  succession,  the  serum  will  be  com- 
pletely sterilized. 

After  the  process  of  sterilization  is  complete  the  vessels  should  be 
placed  for  three  or  four  days  before  use  in  an  incubator  kept  at  the 
temperature  of  the  human  body,  in  order  to  be  certain  that  the  material 
is  thoroughly  sterile. 

These  flasks  may  be  inoculated  in  various  ways,  but  more  care  is 
requisite  than  in  the  case  of  solid  cultures,  and  a  number  of  flasks  must 
be  inoculated  at  the  same  time  in  order  to  guard  against  error.  The 
same  method  may  be  employed  as  in  the  case  of  cultures  on  solid  media, 
viz.,  a  piece  of  thin  platinum  wire  is  fixed  in  the  end  of  a  glass  rod — 
a  thing  easily  done  by  heating  both  in  a  Bunsen  flame  and  then  pushing 
the  wire  into  the  soft  glass  —and  this  wire  being  heated  and  allowed  to 
cool  is  dipped  in  the  material  to  be  tested  and  then  introduced  into  the 
fluid  under  cover  of  the  cotton-wool  cap.  This  can  be  rapidly  done,  as  a 
mere  touch  is  suflicient  to  infect  the  fluid. 

In  my  early  experiments  with  discharges  from  wounds'  I  employed 
the  following  plan  with  complete  success.  Small  capillary  tubes,  those 
used  for  vaccination  for  example,  are  {)assed  through  the  flame  several 
times  to  sterilize  them.  The  end  is  then  applied  to  the  wound  and  at 
once  a  small  quantity  of  the  discharge  runs  up  into  the  tube.  The  edge 
of  the  cotton- wool  cap  being  now  lifted,  the  tube  is  then  dropped  into 
the  flask  and  the  cap  reapplied  (see  Fig.  6). 

Another  plan  which  I  employed  when  inoculating  a  second  flask  from 
the  first,  was  to  use  a  piece  of  glass  tubing  bent  at  right  angles  and 
attached  by  means  of  a  small  bit  of  India-rubber  tubing  to  a  small 
brass  syringe,  the  piston  of  which  had  a  ring  at  the  end.  The  cap  of 
the  first  flask  being  slightly  raised  at  one  side,  the  tube,  previously  heated 
in  the  flame  and  allowed  to  cool,  was  introduced  into  the  flask,  a  small 
quantity  sucked  up  by  withdrawing  the  piston  slightly  by  means  of  the 
little  finger  passed  through  the  loop  and  then  the  cap  of  the  second  flask 
being  lifted  a  drop  was  expelled  into  it.     With   a  little  practice  this 

1  Antiseptic  Surger}-,  p,  230. 
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manipulation  can  be  performed  rapidly  and  safely.  By  the  same 
manoeuvre  small  quantities  can  be  withdrawn  for  microscopical  examina- 
tion as  before  described. 

The  above  methods  are  what  I  have  found  quite  sufficient  to  enable 
me  to  carry  on  cultivations  in  fluids  with  great  ease  and  certainty, 
but  numerous  other  plans  have  been  described.  Pasteur  employs  a 
number  of  peculiar  shaped  flasks  for  the  preservation  of  fluids,  but  as 
these  have  no  advantage  over  the  Lister  flasks,  and  are  more  complicated, 
I  need  not  mention  them.  The  flasks  which  he  uses  for  cultivations  are, 
however,  very  simple  (Fig.  8).  The  outside  of  the  necks  of  these  flasks 
is  ground,  and  over  this  a  glass  cap  (A),  ground  inside,  fits  tightly,  and 
the  upper  part  of  this  cap,  which  is  narrowed,  is  plugged  with  wool, 
asbestos,  etc.  The  cap  is  lifted  for  purposes  of  inoculation,  examina- 
tion, etc. 

Sternberg  describes  his  method  as  follows  :^  "  The  culture  flasks 
employed  contain  from  one  to  four  fluid-drachms.     They  are  made  from 


Fig.  8. 


Fig.  9. 


Pasteur's  cultivatiug  flasks.     A,  glass  cap. 
(After  Hueppe.) 


Sternberg's  bulb  containing  culfure 
fluid,  and  ready  for  use. 


glass  tubing  three-  or  four-tenths  inch  diameter,  and  those  which  the 
writer  has  used  in  his  numerous  experiments  have  all  been  home-made. 
It  is  easier  to  make  new  flasks  than  to  clean  old  ones,  and  they  are 
thrown  away  after  being  once  used.  Bellows,  operated  by  the  foot,  and 
a  flame  of  considerable  size — gas  is  preferable — will  be  required  by 
one  who  proposes  to  construct  these  little  flasks  for  himself.  After  a 
little  practice,  they  are  rapidly  made;  but  as  a  large  number  are 
required,  the  time  and  labor  expended  on  their  preparation  is  no  light 
matter.  After  blowing  a  bulb  at  the  extremity  of  a  long  glass  tube  of 
the  diameter  mentioned,  this  is  provided  with  a  slender  neck,  drawn  out 
in  the  flame,  and  the  end  of  this  is  hermetically  sealed  (Fig.  9).     Thus 


1  Magnin  and  Sternberg  :  Bacteria,  p.  17G.    Wood  &  Co.,  New  York,  1884. 
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one  little  flask  after  another  is  made  from  the  same  piece  of  tubing,  until 
this  becomes  too  short  for  further  use.  To  introduce  a  culture  liquid 
into  one  of  the  little  flasks,  heat  the  bulb  slightly,  break  off  the  sealed 
extremity  of  the  tube,  and  plunge  it  beneath  the  surface  of  the  liquid 
(Fig-  10).  The  quantity  which  enters  will,  of  course,  depend  upon  the 
heat  employed,  and  the  consequent  rarefaction  of  the  enclosed  air. 
Ordinarily  the  bulb  is  filled  to  about  one-third  of  its  capacity  with  the  cul- 
ture-liquid, leaving  it  two-thirds  full  of  air  for  the  use  of  the  microscopic 
plants  which  are  to  be  cultivated  in  it."  These  fluids  are  then  sterilized 
by  the  usual  methods,  and  the  flasks  are  kept  in  an  incubator  for  several 
days,  to  make  sure  that  they  are  pure.  "To  inoculate  the  liquid  con- 
tained in  one  of  these  little  flasks  with  organisms  from  any  source,  the 
end  of  the  tube  is  first  heated  to  destroy  germs  attached  to  the  exterior ; 
the  extremity  is  then  broken  off  with  sterilized — by  heat — forceps  ;  the 
bulb  is  very  gently  warmed,  so  as  to  force  out  a  little  air,  and  the  open 
extremity  is  plunged  into  the  liquid  containing  the  organism  to  be  culti- 
vated.    The  smallest  quantity  of  this  is  sufficient,  and  as  soon  as  the 


Fig.  10. 


Fig.  11. 


Method  of  filling  Sternberg's  bulbs  with 
culture  fluid. 


Apparatus  employed  by  Sir  Joseph  Lister  in 
his  experiments  on  lactic  fermentation.  A, 
liqueur  glass.  B,  small  glass  cap.  C,  large 
glass  shade  covering  the  whole. 


inoculation  is  effected,  the  end  of  the  tube  is  again  sealed  in  the  flame  of 
an  alcohol  lamp.  A  little  experience  will  enable  the  operator  to  inocu- 
late one  tube  from  another ;  to  introduce  a  minute  quantity  of  blood 
containing  organisms  directly  from  the  veins  of  a  living  animal ;  to 
withdraw  a  small  quantity  of  fluid  from  the  flask  for  microscopical 
examination,  etc.,  without  any  danger  of  contamination  by  atmospheric 
germs." 

Sir  Joseph  Lister,  in  his  experiments  on  lactic  fermentation,  employed 
a  liqueur  glass  (Fig.  11,  A)  covered  by  a  glass  cap  (B),  both  beiiig  covered 
by  a  glass  shade  (C),  the  glass  and  the  shade  standing  on  a  glass  plate. 
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The  shade  is  removed,  and  the  glass  cap  being  lifted  for  a  moment,  the 
contents  of  the  glass  can  be  readily  inoculated. 

Fluid  cultivation  materials  possess  advantages  in  special  cases,  though 
for  most  purposes  they  have  now  given  place  to  solids.  One  advantage 
which  they  have  over  certain  solids  is  that  they  can  always  be  placed  in  an 
incubator  at  the  temperature  of  the  human  body  without  the  result  being 
in  any  way  spoilt,  whereas  with  certain  solid  media,  such  as  gelatinized 
media,  this  cannot  be  done.  In  experiments  on  the  growth  of  bacteria 
in  different  gases,  fluid  media  are  especially  useful,  and  it  is  by  no  means 
easy  with  solids  to  insure  that  all  the  air  is  displaced  by  the  gas  to  be 
tested.  In  my  report  on  micrococci  in  relation  to  wounds,  abscesses,  and 
septic  processes,^  I  described  a  very  simple  and  efficient  plan  which  I 
had  devised  for  this  purpose.  Into  the  bottom  of  a  glass  bulb  capable 
of  containing  about  one  ounce  of  fluid,  and  having  a  neck  six  inches 
long  and  about  half  an  inch  in  diameter,  is  sealed  the  end  of  a  long, 
narrow  tube,  which  is  bent  up  round  the  side  to  the  top  of  the  bulb,  and 

Fig.  12. 


Bulb  for  testing  the  influence  of  various  gases  on  the  growth  of  bacteria. 

then  runs  out  for  about  four  inches  in  a  horizontal  direction.  The  end 
of  this  tube  is  well  plugged  with  cotton-wool,  a  cotton- wool  cap  is  tied 
round  the  opening  of  the  neck,  and  the  whole  apparatus  is  sterilized  in 
the  hot  box  (Fig.  12).  The  purified  infusion  is  then  introduced  with 
the  usual  precautions  into  the  bulb,  so  as  to  fill  about  one-third  of  it,  the 
cap  reapplied,  and  the  infusion  sterilized  again  in  the  steaming  apparatus, 
if  necessary.  The  bulb  is  then  placed  in  the  incubator  for  some  days  to 
make  sure  that  the  fluid  is  sterile.  When  the  experiment  is  to  be  per- 
formed the  cap  is  lifted,  the  fluid  inoculated  with  the  bacteria  in  the 

1  British  Medical  Journal,  September  and  October  1884. 
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manner  formerly  described  for  flasks,  the  cap  reapplied,  and  the  neck 
bent  to  a  right  angle  and  drawn  out  fine,  so  as  to  be  ready  for  rapid 
sealing.  The  end  of  the  other  tube  is  then  connected  with  the  apparatus 
for  generating  and  washing  the  gas,  and  the  gas  is  passed  through  the 


Fig.  13. 


Fig.  14. 


To  show  the  method  of  passing  the  gas  to  be  tested  through  the  inoculated  bulb. 
A,  the  gas  generator.     B,  wash  bottle.     C,  bulb  containing  the  inoculated  fluid. 


fluid  until  the  latter  is  thoroughly  impregnated  with  it,  and  the  air  in 
the  bulb  has  been  entirely  displaced  (Fig.  13).  The  time  required 
varies  with  the  rapidity  of  the  flow  of  the 
gas,  but  ten  minutes  are,  as  a  rule,  amply  suffi- 
cient. The  flow  of  gas  is  now  stopped,  and 
the  neck  and  the  small  tube  sealed  in  the 
flame  of  a  spirit  lamp  (Fig.  14).  Thus  there 
is  only  the  gas  to  be  tested  in  contact  with 
the  fluid,  and  no  possibility  of  entrance  of 
other  gases  from  without.  The  apparatus 
can  now  be  placed  in  an  incubator. 

Another  purpose,  for  which  fluid  media  is 
employed,  is  for  drop  cultures.  (See  under 
"Microscopical  Examination  of  Unstained 
Specimens.")  Cupped  slides  are  cleansed 
and  passed  through  the  flame,  or  heated  in 

the  hot  box,  in  a.  beaker  plugged  with  cotton-wool.  At  the  same  time, 
thin  cover-glasses  are  heated  by  passing  them  several  times  through  a 
gas-flame,  and  are  then  laid  on  a  glass  plate,  and  allowed  to  cool  under 
cover  from  dust.  A  small  drop  of  the  culture  fluid  is  then  placed  on 
the  centre  of  the  glass,  and  inoculated  with  the  material  to  be  studied. 
A  little  vaseline  is  put  round  the  margin  of  the  cell,  the  slide  inverted 
and  pressed  down  on  the  cover-glass,  so  that  the  drop  is  opposite  the 
centre  of  the  coil,  and  the  slide  then  rapidly  turned  upward.  These 
drop  cultures  are  very  convenient  for  observing  the  moyement  and 
growth  of  bacteria,  and  for  the  latter  purpose,  and  for  the  study  of  spore 


Bulb  with  both  ends  sealed  after 
the  gas  has  been  passed  through  it. 


formation  and  sprouting  of  spores,  I  have  used  them  extensively.     The 
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sproutiDg  of  spores  ^  may  be  readily  followed  by  inoculating  a  number 
of  these  cupped  slides  with  spore-bearing  material,  and  placing  them  in 
an  incubator.  Remove  one  at  stated  intervals  (say,  one  hour,  one  and  a 
half  hours,  two  hours,  etc.),  lift  up  the  cover-glass,  turn  it  over,  and  dry 
the  drop  of  fluid.  When  dry  wipe  off  the  vaseline  from  the  margin  of 
the  glass,  and  stain  in  a  suitable  material.  In  this  w^ay,  a  series  of 
preparations  can  be  obtained,  showing  all  the  successive  stages  in  the 
sprouting  of  spores.  In  the  same  manner,  the  cycle  of  growth  of  an 
adult  organism  can  also  be  studied,  but,  in  order  to  get  a  series  of 
specimens  showing  accurately  the  successive  changes,  it  is  necessary  to 
have  the  same  proportion  of  bacteria  to  the  fluid  in  each  specimen, 
otherwise  a  specimen  with  many  bacteria,  and  but  little  fluid,  may  show 
more  advanced  changes,  especially  in  the  matter  of  spore-formation, 
after  the  same  length  of  time  than  a  specimen  with  a  smaller  proportion 
of  bacteria  to  the  fluid.  This  is  easily  managed  by  inoculating  a  flask 
of  fluid  with  the  bacteria  to  be  studied,  placing  it  for  a  few  hours  in  an 
incubator,  and  shaking  it  well  before  taking  the  drops  from  it.  The 
bacteria  will  thus  be  equally  distributed  through  the  fluid,  and  a  fairly 
accurate  series  of  specimens  can  be  obtained. 

As  has  just  been  said,  fluid  cultivations  have  dropped  greatly  into 
disuse  of  late,  on  account  of  very  serious  disadvantages  which  they 
possess,  and  on  account  of  the  many  advantages  obtained  by  the  employ- 
ment of  solid  culture  media.  The  two  great  disadvantages  of  fluid 
media  are,  that  if  they  become  contaminated,  the  cultivation  is  spoilt, 
because  the  newcomers  mix  thoroughly  with  the  original  bacteria,  so 
that  further  inoculations  from  such  flasks  simply  carry  over  the  two 
kinds.  The  second  disadvantage  is,  that  the  original  culture  must  be 
started  from  a  material  containing  only  one  kind  of  bacterium,  for  it  is 
extremely  difficult  with  fluid  media  to  separate  one  form  from  another. 
This  separation  has  been  attempted  in  various  ways,  but  these  are  far  too 
difficult,  and  require  too  much  time  to  render  them  j)ractically  useful. 

The  old  plan  was,  to  arrange  the  composition  of  the  cultivating  mate- 
rial, so  that  it  was  more  suitable  for  the  growth  of  the  desired  species 
than  for  other  species.  Then,  by  fresh  inoculations  daily,  as  small  a 
portion  as  possible  of  the  inoculating  material  being  taken,  it  was  hoped 
that  the  desired  species  would  gain  the  upper  hand,  and  ultimately  be 
obtained  pure.     This  hope  was,  however,  but  rarely  realized. 

The  best  method  was  that  used  by  Sir  Joseph  Lister  in  his  experi- 
ments on  lactic  fermentation,  and  proposed  also  independently  by  Nageli 
about  the  same  time.  A  series  of  flasks  of  milk  were  prepared  and  ster- 
ilized. The  milk  containing  the  Bacterium  lactis,  along  with  other  bac- 
teria, was  then  taken  and  an  attempt  made  to  estimate  the  number  of 
bacteria  in  each  drop.     This  was  done  by  placing  one-fiftieth  of  a  mini 


1  See  paper  on  Bacillus  Alvei.    Journal  of  Royal  Microscopical  Society,  August,  1885. 
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on  a  cover-glass  of  such  a  size  that  when  pressed  down  on  the  slide  the 
drop  occupied  exactly  the  area  of  the  cover-glass.  The  number  of  bac- 
teria in  this  quantity  was  next  calculated,  and  then  the  milk  was  diluted 
with  boiled  water  to  such  an  extent  that  every  hundredth  of  a  minim 
was  estimated  to  contain  one  bacterium.  To  each  of  the  glasses  contain- 
iiw  the  pure  milk  one-one-hundredth  of  a  minim  of  the  diluted  fluid 
was  then  added  and  the  result  was,  that  in  a  certain  number  a  pure  cul- 
tivation of  Bacterium  lactis  was  obtained. 

2.  Solid  Cultivating  Media. — If  a  boiled  potato  is  sliced  and  exposed 
to  the  air,  it  will  be  seen  in  a  few  days  that  the  surface  of  the  potato  is 
dotted  over  with  spots  of  various  sizes,  some. colored,  some  white,  some 
slimy,  some  dry,  etc.     Th€se  spots  are  groups  or  colonies  of  various 
microorganisms,  and  each  has  developed  from  one  or  a  clump  of  indi- 
viduals which  has  fallen  on  it  from  the  air.     In  the  early  stage,  while 
these  colonies  are  yet  small,  most  of  them  are  isolated,  so  that  each  of 
them  generally  represents  a  pure  cultivation  of  one  or  other  form  of 
microorganism.     If  now  a  small  portion  of  one  of  these  colonies  is  trans- 
ferred to  a  fresh  potato  by  means  of  a  heated  knife  or  needle,  and  the 
potato  kept  in  a  moist  chamber  and  protected  from  dust,  a  pure  culti- 
vation of  the  organism  is  obtained.     Should  any  stray  organisms  fall  on 
the  surface  of  the  potato  during  the  procedure,  they  develop  and  form 
colonies  where  they  fell,  and,  therefore,  do  not  necessarily  vitiate  the 
whole  of  the  original  culture,  portions  of  which  can  be  found  which  are 
pure  and  from  which  fresh  cultures  can  be  made.    One  very  great  advant- 
age of  cultivations  on  solid  media  over  cultivations  in  fluids  is  thus 
at  once  evident,  viz.,  that  while  the  entrance  of  an  accidental  impurity 
entirely  vitiates  a  fluid  culture,  it  does  not  necessarily  spoil  one  on  a 
solid  medium.     Potato  has  been  used  as  a  culture  medium  by  several 
investigators  (e.  g.  Schroeter),  before  Koch's  time,  and  Brefeld  and  Klebs 
also  employed  gelatinized  materials,  but  this  was  with  the  view  of  pre- 
venting evaporation,  and  also  of  enabling  one  to  turn  cultures  on  glass 
slides  upside  d  )wn  so  as  to  prevent  dust  falling  on  them.     It  was  Koch 
who  first  recognized  the  value  of  solid  media  in  enabling  the  investigator 
to  get  and  to  keep  cultures  pure,  and  in  his  hands  the  methods  have  been 
elaborated  and  simplified  so  that  they  are  now  universally  adopted.     In 
order  to  obtain  a  transparent  solid  culture  medium,  Koch  employs  in- 
fusions solidified  by  the  addition  of  gelatine,  agar-agar,  etc.      These 
gelatinized  materials  have  turned  out  to  possess  other  great  advantages 
besides  those  of  enabling  one  to  get  and  to  keep  a  cultivation  pure.     It 
is  found  that  the  shape  and  mode  of  spread  of  the  colonies  vary  in  dif- 
fei'ent  kinds  of  bacteria  which  may  be  microscopically  similar,  that  one 
spreads  only  on  the  surface,  another  only  in  the  interior  of  the  jelly,  one 
renders  the  gelatine  liquid,  another  leaves  it  solid,  etc.     To  such  an  ex- 
tent are  these  peculiarities  distinctive  that  in  several  instances  the  diag- 
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nosis  between  two  organisms  is  made  almost  entirely  by  their  behavior 
in  jelly  cultivations  rather  than  by  their  microscopical  appearance,  and 
in  all  cases  attention  must  be  paid  to  their  behavior  on  cultivation  in 
various  media,  and  to  their  other  characteristics  as  well  as  to  the  micro- 
scopical appearances,  before  deciding  as  to  the  species  of  bacterium  under 
observation.  I  shall  now  describe  the  mode  of  preparation  and  use  of 
the  materials  most  frequently  employed. 

a.  Potato.  For  potato  cultivations  ripe  potatoes  are  best,  the  small 
new  potato  not  being  nearly  such  a  good  medium.  As  the  earth  on  the 
outside  of  the  potato  is  full  of  bacteria  and  spores,  it  must  be  washed  off 
as  much  as  possible  and  the  eyes  of  the  potato  cleaned  out.  The  potato 
is  then  laid  in  a  1  to  1000  watery  solution  'of  corrosive  sublimate  for 
about  an  hour.  Afterward  it  is  washed  in  water  and  placed  in  the 
steaming  apparatus  and  kept  at  the  temperature  of  100°  C.  for  a  half  to 
three-quarters  of  an  hour.  It  is  then  allowed  to  cool  under  cover  from 
dust.     In  the  meantime  a  couple  of  glass  dishes,  one  larger  than  the 

other  so  as  to  form  a  cover,  are  washed  out  with 
^iG-  l^-  1:1000  sublimate  solution,  and  a  piece  of  filter 

paper  moistened  with  the  same  solution  is  placed 
on  the  bottom  of  each,  so  that  when  the  one  is  in- 
verted over  the  other  there  is  a  moist  surface  at 
the  upper  and  lower  part  of  the  chamber.^  This 
A  pair  of  glass  dishes  furm-  IS  to  keep  the  air  moist  so  that  the  surface  of  the 
ing  a  moist  chamber  and  used  potato  docs  not  dry.   The  potato  after  being  cooked 

for  potato,  plate  cultivations,  ,  ^     -%  •  •  ii  •         \        o  ^■^        • 

etc.  and  cooled  is  cut  into  two  halves  in  the  lollowing 

manner:  A  long  flat  knife  is  heated  fti  the  flame 
and  allowed  to  cool.  The  left  hand  is  then  dipped  into  1 :  1000  sub- 
limate solution  and  the  potato  is  taken  up  with  it.  With  the  knife 
held  in  the  right  hand  a  single  sweep  is  made  through  the  potato,  and 
the  cover  of  the  moist  chamber  being  lifted,  the  two  halves  are  separated 
and  laid  down  with  the  cut  surfaces  uppermost.  The  cover  is  then  re- 
placed and  the  potato  is  ready  for  inoculation.  In  some  cases,  where 
the  potato  is  to  be  placed  at  the  body  temperature  and  kept  for  some 
time,  tall  narrow  vessels  similar  to  those  used  by  Koch  for  testing  j 
air  (Fig.  26),  plugged  with  cotton-wool  and  sterilized,  and  large  enough  i 
to  hold  half  a  potato,  are  employed. 

The  surface  of  the  potato  may  be  inoculated  by  the  platinum  wire 
before  described,  or  by  a  thin,  flat  knife,  by  means  of  which  the  material 
is  rubbed  over  the  surface  of  the  potato.     The  knife  or  needle  is  dipped 
in  the  cultivation  to  be  inoculated  and  drawn  rapidly  over  the  surface! 
of  the  newly  prepared  potato. 

h.   Oelatinized  materials.     Solid   and   transparent   cultivating  media 

1  Where  these  glass  dishes  are  not  at  hand  a  very  excellent  substitute  is  a  soup  plate  with  a  meat 
plate  inverted  over  it,  each  having  been  washed  with  the  sublimate  solution  and  provided  with  the 
moist  blotting  paper. 
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can  be  made  by  adding  from  five  to  ten  per  cent,  of  gelatine  to  any  of 
the  fluid  media  previously  mentioned.  The  material,  however,  which 
seems  most  universally  useful  is  a  meat  jelly  of  the  following  composition  : 


Meat,  finely  chopped 
Water 


1  pound. 
1  litre. 


Fig.  16. 


To  the  meat  extract  thus  obtained  add : 

Peptone 10  to  30  grammes. 

Chloride  of  sodium 5        " 

Gelatine 100        " 

Neutralize  or  render  faintly  alkaline  with  carbonate  of  soda. 

The  meat  and  water  are  allowed  to  stand  in  an  ice  safe  for  twenty-four 
hours.  At  the  end  of  that  time  the  water  is  strained  off"  and  the  fluid 
contained  in  the  meat  is  obtained  by  pressing  it  in  a  press,  this  fluid 
being  added  to  the  rest  and  the  whole  made  up  to  one  quart.  This  meat 
extract  is  now  boiled  to  precipitate  the  albumen,  then  the  peptone, 
common  salt,  and  gelatine  are  added  to  and  dissolved  in  it,  and  the  whole 
carefully  neutralized  by  means  of  carbonate  of  soda.  The  mixture  is  now 
filtered  through  a  warm  water  filter,  of  which  the  most  convenient  form 
is  shown  in  the  accompanying  diagram  (Fig.  16).  It  consists  of  a  glass 
funnel  fitted  into  a  copper  funnel  with  a 
space  between  them  in  which  water  lies. 

At  the  lower  part  the  glass  funnel  passes 
through  an  India-rubber  cork  which  is  fixed 
firmly  into  the  lower  opening  of  the  brass 
funnel,  thus  rendering  the  cavity  water- 
tight. In  one  form  a  hollow  brass  arm  is 
attached  to  one  side  of  the  brass  funnel 
and  the  water  in  the  funnel  also  passes  into 
this  arm.  By  means  of  a  lamp  placed 
under  this  arm  the  water  is  kept  warm.  In 
another  form  there  is  no  arm,  but  the  filter 
hangs  in  a  ring  which  is  a  hollow  tube 
through  which  the  gas  comes,  and  which 
has  a  number  of  small  burners  on  it.  Very 
often  the  material  must  be  filtered  more 
than  once  before  it  is  quite  clear.  In  hot 
weather,  if  the  filtration  occurs  slowly,  the 
jelly  is  apt  to  be  spoilt  by  decomposition 
before  it  is  ready.  To  facilitate  matters  I 
have  made  use  of  the  cook's  plan  of  clear- 
ing jellies  by  means  of  egg  albumen.  While 
the  material  is  cool  add  to  it  the  whites  and 

shells  of  two  or  three  eggs,  mix  well,  then  place  on  the  fire  and  boil 
violently  for  about  fifteen  minutes.     Care  must  be  taken  to  remove  the 


Hot  water  filter. 
A,  Bunsen    flame    playing  on  the 
brass  arm  B. 
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Fig.  17, 
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pot  and  scum  several  times  during  this  process,  otherwise  the  material  is 
apt  to  boil  over.  Then  strain  through  flannel.  The  result  is  that  with 
the  heat  the  egg  albumen  coagulates  and  rises  to  the  surface  as  a  scum, 
carrying  with  it  all  the  grosser  particles,  and  leaving  the  fluid  fairly 
clear.  When  this  has  been  strained  it  should  be  made  up  again  to  a 
quart,  filtered  and  tested  to  see  if  it  has  become  at  all  acid,  for  if  so  it 
must  be  again  neutralized.  It  will  now  be  found  to  run  through  much 
more  quickly.  In  filtering  it,  the  top  of  the  filter  should  be  covered 
with  a  plate  or  saucer  to  prevent  the  upper  part  of  the  filter  paper  from 
drying  up,  and  the  filtrate  should  be  received  into  a  purified  vessel. 

The  jelly,  when  filtered,  is  again  made  up  to  a  quart  and  may  be  placed 
in  a  pure  flask,  sterilized,  and  kept  as  a  stock  material,  but  it  is  usually 
put  at  once  into  the  smaller  vessels,  in  most  cases  into  test-tubes.  The 
test-tubes  are  washed,  plugged  with  cotton-wool,  and  sterilized  in  the 
hot  box  as  previously  described.  It  is  very  convenient,  for  the  purpose 
of  handling  the  tubes,  to  place  them  in    crates  of  galvanized  iron-wire 

net  (Fig.  17)  each  holding  about  twenty  or  thirty 
tubes.  They  are  sterilized  in  this.  When  filled 
they  are  again  arranged  in  the  crate,  and  can  be 
conveniently  placed  in  the  steaming  apparatus, 
taken  out  again,  etc. 

The  tubes  may  be  filled  in  various  ways; 
generally  about  one-fourth  of  their  interior  is 
occupied  by  the  jelly.  In  many  cases  it  is  im- 
portant to  know  how  much  jelly  is  present  in 
the  tube,  and  for  this  purpose  the  tubes  are  filled 
with  a  sterilized  graduated  pipette.  Generally 
about  10  c.cm.  are  put  into  each  tube.  The 
operation  is  performed  in  a  room  but  little  used, 
where  there  is  not  much  dust  flying  about.  The  tube  is  taken  between 
the  forefinger  and  the  thumb  and  held  obliquely  or  even  upside  down, 
while  the  cotton-wool  plug  is  extracted.  This  is  caught  by  the  outer 
part  between  the  little  and  ring  fingers,  the  tube  is  then  held  more  or 
less  upright,  the  pipette  with  the  jelly  rapidly  introduced,  care  being 
taken  to  avoid  wetting  the  neck  of  the  tube,  the  pipette  emptied  and 
withdrawn,  and  the  cotton-wool  plug  reinserted.  When  it  is  not  abso- 
lutely necessary  to  know  the  exact  quantity  it  is  much  more  convenient 
to  fill  them  from  a  Lister  flask  in  the  manner  before  described. 

The  jelly  must  now  be  sterilized,  and  this  is  done  by  means  of  the 
steaming  apparatus  as  before  described  with  fluids.  The  steamer  having 
been  raised  to  100°  C,  the  crates  or  flasks  are  introduced,  and  left  in  it 
for  ten  minutes  or  a  quarter  of  an  hour,  and  this  is  repeated  on  three 
successive  days.  Care  must  be  taken  not  to  heat  the  jelly  long  or  too 
often,  for  heat  converts  the  gelatine  into  acid  gelatine,  which  does  not 
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Crate  containing  test-tubes. 
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solidify.  Thus,  if  the  tubes  were  kept  at  the  temperature  of  100°  C. 
for  an  hour  or  more  for  three  successive  days,  the  jelly  would  probably 
not  set  at  all  or  only  do  so  very  imperfectly.  The  tubes  are  now  set 
aside  for  some  days  at  a  moderate  temperature  (16°  to  20°  C.)  to  see  if 
they  have  been  properly  sterilized.  If  the  jelly  remains  quite  clear  and 
free  from  the  development  of  colonies,  it  may  then  be  used  for  experi- 
mental purposes.  When  the  jelly  has  been  kept  in  the  tubes  for  some 
time  it  evaporates  at  the  upper  part,  and  then  when  a  wire  is  introduced 
to  inoculate  it,  it  splits.  Hence,  old  jelly  should  be  liquefied  and  allowed 
to  set  again  before  use. 

There  are  three  chief  modes  of  using  the  jelly  for  cultivations ;  these 
may  be  termed  test-tube  cultivations,  plate  cultivations,  and  glass  slide 
cultivations.  The  temperature  at  which  the  material  should  be  kept 
varies  from  16°  C.  to  23°  C.  or  25°  C.  Good  10  per  cent,  gelatine  is 
just  solid  at  25°  C,  while  very  few  organisms  grow  at  all  well  below 
16°  C.  The  best  temperature  for  growth  and  for  solidity  is  from  20°  C. 
to  22°  C. 

In  test-tube  cultivations  the  jelly  is  allowed  to  solidify  in  tubes  placed 
perpendicularly.  To  inoculate  these  tubes,  the  platinum  wire  fixed  in 
the  glass  handle  is  employed  (Fig.  18,  A).     The  wire  should  be  quite 

Fig.  18. 


Platinum  needles  for  inoculation.     A,  straight  needle  for  inoculating  tubes.     B,  bent  needle  for 
glass  slide  cultivations.     C,  looped  needle  for  plate  cultivations.     (After  Crookshank.) 

straight  and  thin.  The  cotton-wool  plug  is  set  on  fire  to  destroy  all  the 
dust  on  its  outer  surface.  The  tube  is  then  held  obliquely  between  the 
fore  and  middle  finger,  the  plug  withdrawn,  and  caught  by  the  outer 
part  between  the  ring  and  little  finger,  the  wire  which,  as  well  as  the 
adjacent  piece  of  glass  rod,  has  been  heated  and  allowed  to  cool,  is  dipped 
in  the  material  to  be  inoculated  and  rapidly  plunged  into  the  jelly  right 
down  to  the  bottom  of  the  tube.  It  is  then  withdrawn,  the  plug  rein- 
serted, and  the  tube  placed  upright  at  a  suitable  temperature.  Where 
one  tube  is  to  be  inoculated  from  another,  the  new  tube  is  held  between 
the  fore  and  middle  fingers  well  up  to  the  web,  and  the  old  tube  between 
the  middle  and  ring  fingers  near  their  tips,  and  the  cot];on-wool  of  the 
new  tube  is  first  removed.     The  idea  is  that  if  all  the  dust  in  the  corks 
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is  not  destroyed  by  the  burning,  it  will  not  much  matter  if  that  from  the 
cork  of  the  new  tube  falls  into  the  old  one ;  whereas,  if  the  opposite  were 
the  case,  the  new  cultivation  would  be  spoilt.  The  result  of  this  method 
of  inoculation  is  that  growth  may  occur  either  along  the  track  of  the 
needle  in  the  interior  of  the  jelly,  or  on  the  surface,  spreading  from  the 
point  where  the  needle  entered  the  jelly,  or  at  both  places,  and  from  this 
and  from  the  characters  of  the  resulting  growth,  valuable  information 
is  often  obtained  as  to  the  kind  of  bacterium  under  observation.  In 
some  cases  where  only  a  surface  growth  is  wanted,  it  is  most  convenient 
to  allow  the  jelly  to  solidify  obliquely,  and  then  inoculate  the  surface  by 
drawing  the  infected  needle  over  it.  In  keeping  up  a  series  of  cultiva- 
tions these  test-tube  cultivations  are  always  employed. 

Plate  cultivations  are  of  great  value  for  many  purposes — e.  g.,  for 
separating  bacteria  from  one  another  in  a  mixture ;  for  studying  the 
characteristics  of  particular  forms;  for  ascertaining  the  number  present 
in  any  material,  or  whether  any  are  present  at  all,  etc.  In  this  method 
of  cultivation  a  tube  is  inoculated  with  the  material  to  be  investigated ; 
the  jelly  is  liquefied  at  the  body  temperature;  it  is  then  well  shaken  to 


Tig.  19. 


Fig.  20. 


Iron  box  iu  which  the  glass  plates  used  for  plate 
cultivations  are  sterilized  and  kept. 


Arrangement  for  providing  a  level  surface 
for  plate  cultivations.  The  plan  described  iu 
the  text  for  rapid  cooling  by  means  of  iced 
water  is  not  shown  in  this  drawing. 


diffuse  the  bacteria  throughout  it,  and  before  it  sets  it  is  poured  out  on 
a  sterilized  glass  plate,  which  is  afterward  kept  at  a  proper  temperature 
in  a  moist  chamber,  protected  from  dust.  The  glass  plates  are  flat  pieces 
of  glass,  generally  oblong  in  shape,  and  measuring  about  six  inches  by 
four.  They  are  cleaned  and  placed  in  an  iron  box  like  that  shown  in 
Fig.  19.  This  box  containing  the  plates  is  sterilized  in  the  hot  box  in 
the  usual  manner.  The  dishes  used  for  keeping  the  plate  cultivations 
are  similar  to  those  employed  for  potatoes,  and  are  prepared  in  the  same 
manner.  Several  plates  may  be  placed  in  the  same  dish  by  using  a 
series  of  glass  supports  placed  one  above  the  other.  These  are  easily 
made  by  taking  a  long  narrow  piece  of  glass,  and  fastening  to  one  side 
of  it  at  each  end  a  thick  glass  bar  by  means  of  Canada  balsam.     In 
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pouring  out  the  liquid  jelly  on  these  plates,  it  is  important  that  they 
should  be  level,  and  also  that  the  jelly  should  set  quickly.  For  this 
purpose  the  following  arrangement  is  employed:  A  large  wooden  tri- 
angle is  supported  by  three  screws,  which  can  be  raised  or  depressed. 
On  this  triangle  a  large  piece  of  glass  is  placed  (Fig.  20).  By  means 
of  a  spirit  level  and  the  screws  this  plate  can  be  made  quite  level.  On 
this  plate  a  glass  dish  is  set,  which  is  filled  quite  full  with  ice  and  water, 
and  over  this  another  flat  piece  of  glass  is  placed.  The  surface  of  this 
glass  is  levelled.  On  this  top  piece  of  glass  the  glass  plate  is  laid  and 
protected  from  dust  by  means  of  a  glass  cover.  The  liquid  jelly  is 
poured  out  on  this  plate  and  diffused  evenly  oyer  it  by  means  of  a  steri- 
lized glass  rod.  It  sets  almost  immediately,  and  can  then  be  placed  on 
a  glass  tray  in  the  prepared  dish,  and  another  plate  made,  and  so  on. 

The  result  is  that  the  bacteria  being  well  diffused  throughout  the  jelly, 
each  one  that  is  capable  of  growing  in  the  material  does  so,  and  thus 
a  number  of  masses  or  colonies  of  bacteria  appear  in  a  few^  days  through- 
out the  jelly,  each  of  these  having  presumably  started  from  one  indi- 
vidual. Hence,  by  counting  the  number  of  colonies,  one  may  arrive 
at  the  number  of  individual  bacteria  introduced.  Again,  experience 
has  shown  that  different  species  of  bacteria  form  colonies  of  different 
appearances.  Some  are  round,  some  oval,  some  smooth,  some  tubercu- 
lated;  some  have  threads  shooting  out  from  them  into  the  jelly;  some 
are  colored,  some  not ;  some  cause  liquefaction  of  the  gelatine,  others  do 
not,  and  so  on.  By  observing  the  characteristics  of  the  colonies  one 
may  arrive,  by  means  of  plate  cultivations,  at  some  conclusion  as  to  the 
species  of  organism  under  observation.  Again,  by  means  of  this 
method,  one  can  not  only  enumerate  and  recognize  the  bacteria,  but 
can  also  get  pure  cultivations  from  a  mixture  of  different  kinds.  For 
if  the  bacteria  and  the  liquid  jelly  are  thoroughly  mixed,  and  if  the 
jelly  solidifies  rapidly,  each  colony  will  probably  start  from  a  single 
bacterium,  and  hence  each  colony  will  represent  a  pure  cultivation.  In 
separating  different  kinds,  one  would  not,  however,  be  content  with  a 
single  plate  cultivation ;  one  would  make  a  second  set  of  plates  from 
the  colonies  on  the  first.  If  all  the  colonies  in  the  second  series  of  plates 
are  similar,  one  may  assume  the  purity  of  each,  and  make  test-tube 
cultivations  from  them. 

The  examination  of  these  plates  may  be  carried  on  with  the  naked 
eye,  with  a  pocket  lens,  or  under  a  low  power  of  the  microscope.  In 
the  very  early  stage  the  colonies  are  so  small  that  they  can  only  be  seen 
under  the  microscope,  but  after  a  few  days  they  can  be  seen  and  recog- 
nized by  the  naked  eye  or  pocket  lens.  In  all  examinations  microscopic 
investigation  with  one-half  or  one-quarter  inch  objectives  should  be  com- 
bined with  the  examination  by  the  naked  eye  or  pocket  l^ns.  Being 
an  unstained  specimen  a  small  diaphragm  is,  of  course,  employed. 
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For  any  of  the  purposes  for  which  plate  cultivations  are  employed,  it 
is  a  disadvantage  to  have  too  many  colonies  on  one  plate.  This  may  be 
avoided  in  various  ways.  Where  the  object  is  simply  to  get  plate  culti- 
vations for  diagnosis,  or  for  pure  cultivations,  I  generally  proceed  in  this 
way.  Take,  say,  four  tubes  of  jelly  and  liquefy  them,  and,  in  burning 
off  the  tops  of  the  cotton-wool  corks,  heat  also  the  necks  of  the  tubes. 
Allow  them  to  cool,  and  introduce  a  minute  quantity  of  the  material  to 
be  tested  into  tube  No.  1.  Shake  it  well,  and  pour  one  or  two  drops 
from  No.  1  tube  into  No.  2.  Shake  No.  2  well,  and  pour  a  drop  or  two 
into  No.  3,  and  so  from  No.  3  into  No.  4.  Then  make  plates  from  each. 
In  No.  1  plate  the  colonies  will  certainly  be  too  numerous,  in  No.  2  this 
will  also  be  the  case,  but  in  No.  3,  and  especially  in  No.  4,  only  small 
numbers  will  be  present.  The  reason  for  heating  the  necks  of  the  tubes 
is  to  avoid  contamination  as  the  jelly  is  poured  from  the  one  tube  to  the 
other.  Koch's  plan  is  to  twist  the  end  of  the  platinum  wire  into  a  small 
loop  (see  Fig.  18,  C).  Dip  this  loop  into  the  bacteric  mixture,  and 
pass  it  into  the  jelly  in  tube  No.  1.  This  is  shaken  up,  and  from  this 
tube  three  loopfuls  are  carried  into  tube  No.  2  by  dipping  the  loop 
three  times  into  No.  1,  and  rinsing  it  out  each  time  in  No.  2.  From 
No.  2,  after  being  shaken  up,  six  loopfuls  are  transferred  to  tube  No.  3. 
Plates  are  then  made  from  each.  j^Vhere  it  is  necessary  to  know  the 
number  of  bacteria  in  the  original  material,  one  must  proceed  differently. 
A  given  quantity,  say,  fifteen  minims,  of  the  original  material  is  added 
to  a  given  quantity  of  boiled  distilled  water,  or  salt  solution  (one-half 
per  cent.).  This  mixture  is  well  shaken  up,  and  then  a  small  quantity 
(say,  two  or  three  minims)  is  added  to  each  tube  of  jelly,  and  from 
these  plate  cultivations  are  then  made.  In  this  way,  by  a  simple  calcu- 
lation, the  number  of  bacteria  in  a  given  amount  of  the  original  mate- 
rial can  be  ascertained. 

Esmarch  has  introduced  a  plan  of  separating  bacteria,  which  is  useful 
in  the  absence  of  the  apparatus  for  plate  cultivations.  Instead  of  pour- 
ing out  the  contents  of  the  inoculated  tube,  the  latter  is  turned  on  its 
side  and  rotated,  under  a  stream  of  cold  water,  till  the  jelly  solidifies. 
The  whole  of  the  side  of  the  tube  is  thus  lined  with  a  thin  layer  of 
jelly  in  which  the  individual  colonies  appear ;  they  can  be  counted  and 
recognized  by  means  of  a  pocket  lens,  or  under  a  low  power  of  the 
microscope. 

Of  course,  in  these  processes  there  is  a  certain  risk  of  contamination. 
Contamination  from  the  neck  of  the  tube  is  avoided  by  the  precaution 
I  suggested  before,  of  heating  the  neck,  and  allowing  it  to  cool  before 
pouring  out  the  material.  Contamination  from  the  air  is  avoided  by 
rapidity  of  movement,  and  by  operating  in  a  still  room.  The  disturbing 
effects  of  an  accidental  contamination  are  also,  to  a  great  extent,  neu- 
tralized by  using  the  ice,  so  that  the  gelatine  solidifies  quickly,  for,  if 


CHEYNE,    BACTERIOLOGY,  91 


anything  falls  from  the  air,  it  has  not  time  to  sink  into  the  jelly,  but 
remains  on  the  surface,  and  there  forms  its  colonies,  while  the  other 
organisms  are,  for  the  most  part,  in  the  interior  of  the  jelly. 

The  third  method  of  using  nutrient  jelly  is  for  glass  slide  cultivations. 
For  this  purpose,  either  the  glass  plates  before  mentioned,  or  the  ordinary 
microscopic  slides  are  employed.  They  are  sterilized  in  the  usual  manner, 
and  are  kept,  after  inoculation,  on  glass  trays  in  glass  vessels,  arranged 
as  for  plate  cultivations.  The  jelly  is  liquefied,  poured  out  on  the  glass 
slides,  and  allowed  to  solidify.  When  solid,  a  platinum  v;ire,  bent  at 
the  end  (see  Fig.  18,  B),  and  dipped  in  the  material  to  be  tested,  is  drawn 
lightly  and  rapidly  over  the  surface.  Generally,  a  number  of  slides  can 
be  thus  prepared  without  dipping  the  wire  a  second  time  in  the  mixture. 
The  result  of  this  procedure  is  that,  as  the  wire  passes  over  the  surface 
of  the  jelly,  it  shows  the  bacteria  along  its  track,  and  if  drawn  sufficiently 
lightly,  and  rapidly,  an  organism  will  only  be  deposited  here  and  there, 
especially  in  the  later  streaks.  There  are  two  advantages  of  this  method. 
In  the  first  place,  it  forms  one  plan  of  separating  bacteria,  for  many  of 
the  colonies  are  pure  cultivations,  and  are  sufficiently  distant  from  one 
another  to  enable  one  to  take  a  pure  cultivation  from  them.  And,  also, 
it  enables  one  to  test  the  purity  of  a  cultivation  more  readily  and  easily 
than  by  means  of  a  plate  culture,  for,  by  looking  along  the  needle  track 
under  the  microscope,  one  can  readily  see  whether  the  growth  is  all 
of  one  kind,  or  whether  more  than  one  form  is  present.  The  second 
advantage  is,  that  one  can  study  the  mode  of  spread  of  certain  organisms 
on  the  surface  of  the  jelly,  and  by  this  means  much  useful  information 
may  be  obtained.  From  these  cultures,  the  beautiful  impress  prepara- 
tions previously  mentioned  are  made. 

Nutrient  jelly  is  also  very  useful  for  cultivating  some  forms  of  anae- 
robes. For  this  purpose  very  long  tubes  are  used,  which  are  almost 
filled  with  jeFiy.  This  is  rendered  liquid,  and  then  the  material  con- 
taining the  supposed  anaerobes  is  introduced  and  thoroughly  shaken  up 
with  the  jelly.  If  nothing  but  anaerobes  are  present,  they  will  be  seen 
to  form  colonies  deep  down  in  the  tube,  while  a  certain  thickness  of  jelly 
at  the  upper  part  remains  pure.  If  both  aerobes  and  anaerobes  are 
present,  the  former  grow  at  the  top  and  the  latter  at  the  bottom.  By 
breaking  the  lower  part  of  the  tube  and  inoculating  fresh  tubes  in  the 
same  manner  from  the  colonies  at  that  part,  pure  cultivations  of  the 
anaerobic  organisms  will  ultimately  be  obtained. 

c.  Agar-agar.  Of  all  culture  materials  the  nutrient  jelly  is  the  most 
useful,  but  it  has  one  serious  defect,  viz.,  it  cannot  be  placed  at  the  tem- 
perature of  the  human  body  without  melting,  when,  of  course,  all  the 
advantages  of  the  solid  culture  are  lost.  Other  materials  which  will 
remain  solid  at  the  higher  temperature  have  been  tried.  Of  these  the 
chief  is  agar-agar,  a  material  derived  from  certain  plants  (gracilaria 
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lichenoides).  Of  this  material  one  to  two  per  cent,  is  added  to  a  meat 
infusion  mixture,  prepared  in  the  same  manner  as  for  the  gelatine.  It 
is  allowed  to  swell  up  for  twenty-four  hours  in  the  ice-safe,  and  then  dis- 
solved in  the  steaming  apparatus.  It  is  extremely  difficult  material  to 
prepare,  and  is  never  quite  clear.  Hueppe  recommends  the  employment 
of  two  layers  of  filter  paper  in  the  funnel,  and  then  a  quantity  of  cotton- 
wool inside  them.  It  is  well  in  filtering  the  material  to  set  the  whole 
apparatus  in  the  steaming  apparatus,  and  keep  it  at  100"^  C.  There  is 
no  danger  of  spoiling  the  solidity  of  the  material  by  heating  it  too  much. 
When  prepared,  it  is  introduced  into  and  preserved  in  test-tubes  in  the 
same  way  as  the  gelatine  material.  As  a  rule,  the  test-tubes  are  allowed 
to  solidify  obliquely.  Agar-agar  may  be  used  for  test-tube,  plate,  or 
glass  slide  cultivations.  In  using  it  for  plate  cultivations  great  care 
must  be  taken  not  to  kill  the  bacteria  introduced,  for  the  agar  does  not 
become  fluid  below  42^  C.  The  best  way  is  to  have  a  vessel  of  water  at 
42°  C.  at  hand.  Melt  the  agar  tube  in  the  steamer,  and  then  place  it 
in  this  water  until  the  temperature  of  the  whole  is  42°  C.  Then  add 
the  bacteria,  shake  up,  and  pour  out  rapidly  on  a  glass  plate. 

The  temperature  of  37°  C.  is  maintained  by  means  of  an  incubator, 
of  which  there  are  various  forms.  They  all  essentially  consist  of 
double-walled  copper  or  tin  vessels  with  either  a  lid  or  a  door  which 
is  also  double-walled.  The  space  between  the  walls  is  filled  with 
water.  A  thermometer  passes  through  a  hole  in  the  top  into  the  interior, 
and  a  gas  regulator  passes  into  the  water  to  regulate  the  supply  of  gas 
to  the  burner.  There  are  various  kinds  of  gas  regulators.  The  one 
most  frequently  employed  is  mercurial,  of  which  Reichert's 
Fig.  21.  ig  the  best  form  (Fig  21).  It  consists  of  a  long  tube,  bul- 
bous at  the  bottom,  narrow  in  the  middle,  and  wide  at  the 
top.  To  the  narrow  part  at  the  side  is  attached  a  wider 
piece  of  glass  tube,  closed  with  metal,  in  which  a  screw 
works.  The  upper  wider  part  is  ground  inside,  and  has  a 
lateral  tube,  which  is  connected  by  India-rubber  tubing  with 
the  gas-burner.  Into  the  upper  part  is  inserted  a  T-shaped 
piece  of  glass  tubing,  ground  on  the  outer  side  of  the  upper 
part  of  the  leg  of  the  T,  and  tapering  toward  the  end 
inserted  into  the  long  tube.  This  tubing  is  open  at  two 
ends ;  at  the  outer,  or  larger  end,  it  is  connected  with  the 
^^re^niltlr^^  gas  supply.  At  the  lower  end,  the  opening  is  comparatively 
small,  while  about  the  middle  of  the  descending  arm,  and 
opposite  the  large  exit  from  the  long  tube,  is  a  minute  hole.  The  bulb 
is  filled  with  mercury,  which  passes  up  the  narrow  tube  and  fills  the 
lateral  tube  on  the  narrow  part.  The  transverse  arm  of  the  T-shaped 
top  piece  is  connected  by  India-rubber  tubing  with  the  gas  supply.  The 
action  of  the  apparatus  is  as  follows  :  At  first,  gas  flows  freely  into  the 
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T-shaped  piece,  and  thence  through  both  holes  into  the  upper  chamber 
of  the  long  tube,  from  which  it  passes  on  to  the  gas-burner  through  the 
lateral  tube.  As  the  water  becomes  warm,  the  mercury  rises  in  the 
narrow  tube  until  ultimately  it  gets  into  the  upper  dilated  part,  and 
closes  up  the  lower  and  larger  exit  for  the  gas.  Hence  gas  only  passes 
to  the  burner  through  the  minute  lateral  hole,  and  the  flame  diminishes. 
As  the  water  again  cools  the  mercury  falls,  until  at  length  the  lower 
hole  of  the  tube  is  freed,  and  a  full  flow  of  gas  again  takes  place.  By 
this  alternate  rising  and  falling  of  the  flame,  the  interior  of  the  chamber 
is  kept  at  a  constant  temperature.  The  regulation  for  a  definite  tem- 
perature (say  37°  C.)  is  done  in  this  way:  The  screw  of  the  lateral  tube 
is  unscrewed  as  far  as  it  will  go.     When  the  temperature  has  reached 

Fig.  22. 


Outline  of  d'Arsonval's  incubator.     A.  India-rubber  diaphragm.     B,  gas  tube.     C,  plug  aud  tube 
at  the  top.    D,  lid.    E,  tray  on  which  cultures  are  placed.    F,  gas-burners. 


about  36°  C.  this  screw  is  screwed  in,  and  in  doing  so  displaces  the 
mercury  and  causes  it  to  rise  into  the  wide  top.  The  lateral  screw  is 
screwed  in  until  the  lower  exit  for  the  gas  is  shut  off",  and  tlie  flame  goes 
down.     Should  the  small  lateral  hole  still  allow  too  much  gas  to  escape, 
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it  can  be  diminished  by  turning  round  the  top  piece  until  the  hole  is 
almost  closed  by  the  wall  of  the  long  tube.  The  most  perfect  incubator 
is  the  d'Arsonval  machine  made  by  Wiessnegg,  of  Paris,  and  outlined 
in  Fig.  22.  In  it,  the  regulation  occurs  by  the  expansion  of  the  water 
forcing  out  an  India-rubber  diaphragm  (A)  against  the  gas  tube  (B). 
In  this  case  boiled  water  must  be  introduced  into  the  machine,  in  order 
that  the  regulation  may  occur  solely  by  expansion  of  water  and  not  be 
complicated  by  expansion  of  gas. 

Agar  jelly  has  many  disadvantages  and  hence  is  not,  as  a  rule,  much 
used  except  to  maintain  pure  cultivations  of  microorganisms  w^hich  only 
grow  at  the  temperature  of  the  body.  It  is  difficult  to  make,  never 
quite  clear,  difficult  to  utilize  for  plate  cultivations,  and  the  different 
bacteria  do  not  grow  with  characteristically  distinct  features  to  such  an 
extent  as  on  gelatinized  materials,  and  thus  its  diagnostic  properties  are 
less. 

d.  Blood  serum.  For  the  cultivation  of  tubercle  bacilli  and  other 
organisms  Koch  has  introduced  coagulated  blood  serum.     The  blood  of 

Fig.  23. 


Koch's  apparatus  for  sterilizing  blood  serum. 

sheep,  cattle,  etc.,  is  received  into  a  long,  narrow  clean  vessel  and  allowed 
to  stand  in  the  ice  safe  for  twenty-four  or  thirty-six  hourR  till  the  serum 
has  separated.  The  clear  serum  is  then  drawn  off  and  introduced  into 
sterilized  test-tubes.  In  his  earlier  method  Koch  placed  these  tubes  in 
an  apparatus  (a  sort  of  incubator,  Fig.  23)  regulated  for  a  temperature 
of  58^  C.  to  60^  C.     They  were  kept  in  this  for  an  hour  at  a  time,  and 
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this  was  repeated  every  day  for  six  days  in  succession.  At  this  tempe- 
rature the  serum  does  not  solidify  while  all  the  adult  bacteria  are  killed, 
and  on  Tyndall's  principle  the  spores  sprout  in  the  interval  between  the 
heatings,  and  after  two  or  three  heatings  all  the  bacteria  are  destroyed. 
At  the  end  of  six  days  the  tubes  were  laid  on  the  bottom  of  another 
water  bath  which  could  be  placed  obliquely  (Fig.  24),  and  was  provided 


Koch's  apparatus  for  solidifying  blood  serum.     Lateral  view.     (After  Hueppe.) 

with  a  glass  top  through  which  the  tubes  could  be  seen.  This  top  was 
covered  with  felt  when  not  used.  The  temperature  was  then  raised  to  from 
65°  C.  to  70°  C,  at  which  the  albumen  coagulated,  and  when  the  serum 
was  sufficiently  firm  the  tubes  were  removed  and  placed  in  an  incubator 
for  two  or  three  days  to  see  if  they  were  sterile.  If  the  temperature  is 
not  raised  above  70°  C,  the  serum  is  fairly  clear.  (Of  late,  Koch  has 
been  content  with  simply  solidifying  the  serum  slowly  at  6d'^  C.  at  once 
without  the  preliminary  exposures  to  58°  C.  A  certain  number  of  tubes 
remain  pure,  but  a  considerable  number  are  lost  in  this  method.)  When 
the  serum  has  solidified  and  is  allowed  to  cool,  a  little  condensed  steam 
runs  down  the  sides  of  the  tube  and  forms  a  drop  of  water  at  the  lower 
part  of  the  oblique  surface  of  the  blood  serum.  In  order  to  be  able  to 
look  at  the  growth  with  the  microscope,  the  serum  is  sometimes  solidified 
in  little  glass  capsules  provided  with  a  glass  cover  and  the  bacteria  are 
sown  on  this  by  stroking  it  with  the  platinum  wire. 

The  blood  serum  is  a  very  good  cultivating  medium  for  certain  bac- 
teria, more  especially  for  tubercle  bacilli,  but  it  is  troublesome  to  make 
and  by  no  means  the  best  medium  for  many  other  kinds.  Hence  its  use 
is  mainly  limited  to  tubercle  and  glanders  bacilli.  Afler  a  few  days  in 
the  incubator  the  upper  part  of  the  oblique  surface  of  the  blood  serum 
dries  up,  and  as  the  tubercle  bacilli  grow  very  slowly  it  is  important  to 
avoid  this.  This  may  be  done  by  fixing  a  small  India-rubber  cap  over 
the  mouth  of  the  tube,  but  this  is  dangerous  because,  if  sp'ores  of  fungi 
have  fallen  on  the  cotton-wool,  they  grow  down  through  the  plug,  which 
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is,  of  course,  quite  moist  under  the  cap,  and  fall  on  to  and  spoil  the 
cultivation.  To  prevent  this  the  top  of  the  cotton-wool  plug  must  be 
burned  and  washed  with  sublimate  solution  (1 :  1000),  and  the  India- 
rubber  cap  must  also  be  washed  with  the  same  solution  before  it  is 
applied. 

Various  other  modifications  of  these  solid  media  have  been  used. 
Loffler,  in  cultivating  the  diphtheritic  bacillus,  added  to  three  parts  of 
the  blood  serum  one  part  of  a  neutralized  filtered  meat  infusion,  con- 
taining 1  per  cent,  peptone,  1  per  cent,  grape  sugar,  and  0.5  per  cent, 
chloride  of  sodium.  The  serum  was  then  sterilized  and  solidified  in  the 
manner  just  described. 

e.  Pastes.  For  fungi,  pastes  made  of  bread,  crushed  potato,  horse 
dung,  various  fruits,  etc.,  are  very  useful.  These  are  made  up  to  a  thick 
paste,  introduced  into  sterilized  Erlenmeyer's  flasks  and  sterilized  in  the 
usual  manner.     They  are  also  useful  for  various  bacteria. 

Pure  cultivations  of  the  various  microorganisms  may  either  be  ob- 
tained from  mixtures  of  various  kinds,  such  as  one  commonly  finds  in 
decomposing  materials,  etc.,  or  if  pathogenic  they  may  be  obtained  from 
the  affected  organism.  Most  forms  can  be  readily  obtained  from  mix- 
tures by  means  of  gelatine  or  agar  plate  cultivations,  or,  if  anaerobes,  by 
means  of  the  long  tubes  previously  described,  but  in  some  cases  where 
they  grow  slowly  they  either  cannot  be  got  at  all,  or  must  be  obtained 
from  some  place  where  they  already  exist  pure.  Take,  for  example,  the 
tubercle  bacillus  in  sputum.  The  tubercle  bacillus  grows  extremely 
slowly  outside  the  body,  while  sputum  contains  large  numbers  of  other 
bacteria  which  grow  very  rapidly,  hence  any  attempt  to  obtain  the 
tubercle  bacillus  pure  by  means  of  glass  plate  cultivations,  or,  indeed,  in 
any  other  way  as  yet  known,  must  prove  a  failure.  They  can,  however, 
be  obtained  pure  by  introducing  them  into  a  soil  in  which  they  will 
grow  and  in  which  the  other  forms  will  not.  Such  a  soil  is  the  animal 
body,  but  it  is  quite  possible  that  a  similar  artificial  soil  might  be  pre- 
pared, though  this  has  not  yet  been  done  for  tubercle.  I  have,  however, 
in  the  case  of  certain  parasitic  skin  diseases,  more  especially  in  tinea  ton- 
surans, obtained  pure  cultivations  of  the  pathogenic  fungus  by  providing 
a  soil  which  was  unsuitable  for  the  growth  of  the  bacilli  and  micrococci 
which  swarm  on  the  hairs  and  yet  permitted  the  growth  of  the  fungus. 
Such  a  soil  was  obtained  by  adding  small  quantities  of  citric  acid  and 
extract  of  nux  vomica  to  the  ordinary  nutrient  jelly.  In  the  case  of 
other  slow-growing  and  spore-bearing  organisms,  it  might  be  possible  to 
get  them  pure  by  adding  an  antiseptic  to  the  mixture  so  as  to  kill  the 
other  bacteria,  and  then,  washing  the  antiseptic  away  and  sowing  the 
material,  the  spores  which  would  alone  survive  would  grow.  Or,  it 
might  be  done  by  heating  the  mixture,  as  spores  resist  heat.     In  such  aj 
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case  one  must  supj)ose  that  only  spores  of  the  particular  organisms  to  be 
cultivated  are  present  in  the  mixture. 

In  the  case  of  pathogenic  organisms  it  is  best  to  get  them  from  the 
body  of  the  animal  affected.  If  they  are  present  in  the  blood  this  is 
easily  done  by  killing  the  animal,  tying  it  out  on  its  back  on  a  board, 
and  washing  the  hair  and  skin  over  the  thorax  thoroughly  with  subli- 
mate solution  (1  :  500).  A  number  of  knives,  scissors,  and  forceps  are 
heated  in  the  gas-flame  and  allowed  to  cool.  With  one  the  skin  is 
divided ;  this  knife  is  then  heated  and  laid  aside.  With  another  the 
skin  is  dissected  off  the  thorax.  With  a  pair  of  scissors  the  ribs  (in 
rabbits  and  guinea-pigs)  are  cut  through,  a-nd  with  a  fresh  knife  the 
sternum  is  dissected  up.  Again,  with  fresh  scissors  and  forceps,  the 
heart  is  seized  and  opened,  and  a  pure  platinum  needle  is  dipped  in  the 
blood.  The  glass  slide  cultivations  should  be  used  in  the  first  instance, 
for  by  this  means,  if  there  were  more  than  one  kind  of  organism  present 
in  the  blood,  or  if  any  accidental  contamination  occurred,  this  would  be 
at  once  detected  by  examining  the  line  of  growth,  and  pure  cultivations 
could  be  obtained  from  a  pure  spot.  If,  on  the  other  hand,  a  test-tube 
were  at  once  inoculated,  and  an  impurity  were  present,  an  impure  culti- 
vation would  be  obtained,  and  might  lead  to  error,  as  indeed  it  has  often 
done.  Where  the  bacteria  are  not  present  in  the  blood  but  in  the  organs, 
the  body  is  opened  in  the  same  manner;  a  slice  is  made  into  the  organ, 
and  a  minute  piece  cut  out  with  pure  scissors,  and  sown  on  the  surface 
of  the  gelatine  or  agar.  It  sometimes  happens  that  the  animal  has  been 
dead  for  some  time  before  it  is  examined.  In  that  case  the  outside  of 
the  organ  may  be  covered  with  bacteria,  and  therefore  it  must  be  washed 
with  sublimate  solution,  and  a  cut  made  almost  across  it  with  a  pure 
knife.  As  the  knife  may  have  carried  in  bacteria  from  the  outside,  a 
fresh  cut  is  made  at  right  angles  to  this  with  a  fresh  knife,  and  to  make 
assurance  doubly  sure,  a  third  cut  is  made  at  right  angles  to  the  second, 
with  a  third  knife.  From  the  deeper  part  of  this  third  cut  small  pieces 
are  taken  and  used  for  plate  cultivations,  glass  slide  cultivations,  etc. 
These  are  examples  of  the  methods  of  procedure ;  they  must  be  modified 
and  adapted  to  the  particular  cases  in  question. 

These  methods  of  cultivation  are  also  much  used  for  the  purpose  of 
ascertaining  the  number  and  kinds  of  bacteria  in  water,  earth,  and  air, 
and  the  results,  though  not  quite  exact,  nevertheless  give  a  great  deal  of 
useful  information.  The  results  are  not  as  yet  exact,  because  in  the  first 
instance  we  do  not  as  yet  know  all  the  pathogenic  organisms,  and  there- 
fore bacteria  may  grow  which  we  do  not  recognize  as  pathogenic.  In 
the  second  place,  all  the  pathogenic  organisms  may  not  grow  on  the  soil 
employed  or  in  the  presence  of  oxygen,  and  yet  these  special  forms  may 
be  present  in  large  numbers  in  the  material  tested.  And  in  the  third 
place,  they  may  grow  so  slowly  that  the  culture  material  may  be  com- 
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l)letely  invaded  by  other  forms  before  there  has  been  time  for  the  colonies 
of  the  pathogenic  organism  to  become  visible.  In  spite  of  these  dis- 
advantages, however,  much  information  may  be  obtained  as  to  the  sani- 
tary conditions  of  water  and  air  in  particular  localities,  for  the  presence 
of  a  large  number  of  bacteria  in  a  water  indicates  contamination  and 
the  existence  of  an  amount  of  pabulum  w^hich  ought  not  to  be  there. 

The  examination  of  earth  is  easily  carried  out  by  pounding  up  some 
of  the  earth  to  a  fine  dust  in  a  sterilized  mortar  with  a  sterilized  pestle. 
A  minute  quantity  is  then  picked  up  on  the  point  of  a  sterilized  penknife 
and  scattered  over  the  surface  of  the  nutrient  jelly  which  has  been 
poured  out  on  a  glass  slide  and  allowed  to  solidify  (glass  slide  cultivation). 
Under  the  microscope  it  will  be  seen  that  growth  starts  from  the  majority 
of  the  particles  of  earth,  and  if  the  earth  has  been  pounded  up  sufficiently 
fine  most  of  these  centres  of  growth  will  be  pure  cultivations.  Hueppe 
recommends  that  as  anaerobes  are  always  present  in  earth,  some  of  the 
slides  should  be  covered  with  a  thin  strip  of  mica.  He  also  suggests 
that  a  quantitative  analysis  of  earth  may  be  made  by  mixing  a  certain 
weight  of  the  powdered  earth  with  a  certain  quantity  of  boiled  water, 
and  then  testing  this  in  the  same  manner  as  water.  This  method,  hoAV- 
ever,  can  only  yield  imperfect  results,  as  the  earth  quickly  subsides,  and 
it  is  not  easy  to  distribute  the  bacteria  equally  through  the  water,  many 
of  them  remaining  adherent  to  the  particles  of  earth.  Koch  has  shown 
that  the  majority  of  the  bacteria  in  earth  are  close  to  the  surface,  while 
deep  down  only  spores  and  anaerobic  forms  are  present. 

In  testing  water  one  has  to  take  into  account  both  the  numbers  and 
the  kinds  of  bacteria  present.  The  water  to  be  tested  must  be  received 
into  sterilized  vessels  and  corked  with  a  sterilized  cork  or  glass  stopper. 
A  definite  quantity  is  mixed  with  the  nutrient  jelly,  and  plate  cultiva- 
tions are  made.  As  a  rule,  in  the  case  of  filtered  water  eight  to  six- 
teen minims  may  be  added  to  three  drachms  of  jelly  without  much 
risk  of  having  too  many  colonies  as  a  result ;  but  with  unfiltered  water, 
or  very  impure  water,  much  smaller  quantities  must  be  used,  and 
indeed  in  some  cases  the  water  must  be  still  further  diluted  by  adding  a 
known  quantity  to  a  given  amount  of  boiled  distilled  water,  and  then 
using  a  certain  quantity  of  the  mixture  for  the  cultivation.  For  ease  in 
counting  the  colonies,  when  these  are  numerous,  the  glass  plate  is  laid 
on  a  piece  of  black  cardboard  divided  into  small  squares.  By  counting 
the  number  of  colonies  present  in  several  of  the  squares,  and  by  ascer- 
taining the  number  of  squares  occupied  by  the  jelly,  a  fairly  accurate 
estimate  of  the  numbers  can  be  arrived  at. 

Air  may  be  tested  in  various  ways.  By  the  older  plans  the  air  was 
aspirated  over  glycerine-covered  surfaces,  or  through  gun-cotton  which 
was  afterward  dissolved  in  alcohol  and  ether  and  in  other  ways,  and 
the  dust  so  collected  was  subjected  to  microscopical  investigation.     The 
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results  of  this  plan  are  practically  nil,  for  it  is  impossible  to  recognize 
among  the  debris  what  are  and  what  are  not  living  organisms,  nor  what 
species  are  present.  Hence,  resort  is  now  always  had  to  cultivation  experi- 
ments. Miquel,  who  has  done  most  work  on  this  subject,  uses  for  the  most 
part  vessels  of  the  shape  shown  in  Fig.  25,  containing  cultivating  fluids. 

A  large  number  of  these  vessels  are  prepared 
and  the  pointed  extremity,  A,  being  broken 
off,  a  known  quantity  of  air  is  drawn  through 
each.  The  end  A  is  again  sealed  and  the 
bulbs  set  aside  in  a  warm  place  (e.  g.,  an 
incubator)    for  .development.      A     certain 

Fig.  26. 


Fig.  25. 


Miquel's  bulb  for  testing  air  by  means 
of  cultivation.     (After  Hueppe.) 


Koch's  apparatus  for  testing  air.     A,  glass  cjiindei', 
B,  strip  of  brass  or  tin.     C,  glass  capsule  for  jelly. 


number  of  bulbs  show  development,  a  certain  number  remain  pure.  By 
counting  the  number  in  which  development  occurs  and  ascertaining  the 
total  quantity  of  air  drawn  through  all  the  flasks  Miquel  estimates  the 
number  of  bacteria  in  that  amount  of  air.  This  method  is  totally 
untrustworthy  and  fallacious,  for  there  is  no  certainty  that  development 
in  each  flask  occurred  from  only  one  germ,  there  is  no  possibility  even 
on  microscopical  examination  of  determining  whether  each  is  a  pure 
cultivation  or  not,  and  one  cannot  tell  what  kinds  are  present. 

Hueppe's  method  is  a  great  improvement  on  this.  He  aspirates  a 
definite  quantity  of  air  through  a  certain  amount  of  culture  fluid  and 
then,  shaking  the  flask  well  to  distribute  the  bacteria  equally  through 
the  fluid,  he  makes  plate  cultivations  with  known  quantities  of  the  fluid 
in  nutrient  jelly  and  agar,  testing  the  mixture  of  air  and  culture  fluid 
in  the  same  way  that  water  is  tested. 

Koch  employed  a  glass  cylinder  six  centimetres  in  diameter  and  eighteen 
centimetres  high  (Fig.  26,  A),  at  the  bottom  of  which  is  placed  a  flat 
glass  capsule,  C,  to  hold  the  jelly ;  this  glass  capsule  can  be  easily  lifted 
out  of  the  cylinder  by  means  of  a  piece  of  tin  bent  at  right  angles,  B. 
The  cylinder,  capsule,  and  strip  of  tin  are  cleaned,  the  cylinder  plugged 
with  cotton-wool  and  the  whole  sterilized  in  the  hot  box.     When  the 
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vessel  has  cooled  the  cotton  plug  is  removed,  the  capsule  lifted  to  the 
margin  of  the  cylinder,  half  filled  with  nutrient  jelly  (for  this  purpose 
Koch  used  a  wheat  infusion  jelly),  replaced,  and  the  cylinder  immedi- 
ately replugged  with  the  wool.  Any  organisms  which  fall  in  during 
these  manipulations  sink  into  the  jelly  and  develop  in  its  interior  and 
not  on  the  surface.  When  the  jelly  has  set,  the  vessel  is  taken  to  the 
place  where  the  air  is  to  be  tested,  the  plug  removed  and  placed  in  a 
sterilized  vessel  and  the  cylinder  left  open  for  some  time  (even  for  some 
hours).  Dust  falls  on  to  the  jelly  and  after  a  sufficient  length  of  time 
the  plug  is  reinserted  and  the  apparatus  set  aside  for  development. 
Growth  occurs  at  various  points  on  the  surface  of  the  jelly.  This  method 
gives  a  rough  estimate  of  the  kinds  of  organisms  present  in  the  air,  but 

does  not  give  any  accurate  account  of  the  numbers 

present  in  a  given  quantity. 

Hesse    has    devised   an   elaborate   apparatus  for 

quantitative  analysis,  of  which  the  following  account 

may  be  given  from  his  paper : 

"  The  method  devised  by  me,  and  employed  in  my  in- 
vestigations, consists  essentially  in  drawing  air  through 
long  tubes,  the  walls  of  which  are  covered  with  a  layer 
of  solidified  nutrient  jelly.  The  current  of  air  is  regu- 
lated and  measured  by  means  of  an  aspirator.  From 
the  number  of  colonies  which  develop  on  the  jelly,  and 
from  the  quantity  of  air  employed,  an  accurate  estimate 
is  obtained  of  the  number  of  germs  in  the  air.  This, 
however,  gives  only  the  number  of  germs  which  come  in 
contact  with  the  nutrient  jelly,  and  which  can  grow  un- 
der the  conditions  under  which  they  are  placed,  such  as 
at  the  temperature  and  on  the  nutrient  soil  employed." 

Appakatus. — For  these  experiments  one  requires 
glass  tubing,  nutrient  jelly,  and  an  aspirator. 

"  Glass  tubing.  The  most  convenient  tubes  to  employ 
are  about  70  cm.  long  and  3.5  cm.  broad,  having  a  ca- 
pacity of  about  forty  cubic  inches.  The  tubes,  the  edges 
of  which  at  each  end  are  somewhat  thickened  or  bent 
outward,  are  now  prepared  for  the  reception  of  the  jelly  ; 
over  one  end  a  closely  fitting  caoutchouc  cap  is  fastened, 
having  a  central  hole  of  about  one  centimetre  in  diam- 
eter, and  over  this  a  second  entire  cap  is  placed  ;  in  this 
way  the  tube  is  completely  closed  at  this  end  (Fig.  27,  A). 
If  one  applies  only  a  single  cap  over  the  end  of  the 
tube,  as  I  did  in  my  early  experiments,  there  is  a 
danger  of  detaching  the  jelly  from  the  glass  when  the 
cap  is  removed,  and,  therefore,  I  used  to  cut  out  a  small 
central  hole  in  the  cap  before  the  commencement  of  the 

experiment ;   but  by  the  use  of  two  caps  there  is  no  danger  of  disturbance 

of  the  jelly  by  the  removal  of  the  outer  cap, 

"  Into  these  tubes  50  c.  cm.  of  fluid  nutrient  jelly  are  introduced  by  means 

of  a  pipette.     This  quantity  is  sufficient  to  cover  the  inner  wall  of  the  tube 

completely. 

"Into  the  other  end  of  the  tube  now  containing  the  jelly  a  tightly  fitting 

caoutchouc  cork  (Fig.   27,  B)  about  2  cm.  in  diameter  is  introduced.     The 


Tube  used  in  Hesse's 
method  of  testing  air. 
A,  end  covered  with  the 
caoutchouc  caps.  B, 
caoutchouc  cork.  C, 
glass  tube. 


CHEYNE,    BACTERIOLOGY.  101 


central  part  of  this  cork  is  perforated  with  a  hole  about  1  cm,  in  diameter, 
and  through  this  passes  a  piece  of  glass  tubing,  C,  about  10  cm.  long  and  1  cm. 
wide,  and  containing  two  plugs  of  cotton-wool.  The  plug  nearest  the  large 
tube  projects  a  little  beyond  the  end  of  the  small  glass  tube.  This  small  piece 
of  tubing  is  for  the  purpose  of  easily  connecting  the  large  tube  with  the  aspi- 
rator, of  equalizing  the  atmospheric  pressure  inside  and  outside  the  tube, 
and  of  acting  as  a  filter  for  the  air.  The  use  of  the  two  wool  plugs  is  in 
order  to  meet  requirements  to  be  referred  to  later,  which  make  it  desirable 
to  remove  a  part  of  the  contents  or  to  alter  the  position. 

"  The  tubes,  etc.,  are  by  no  means  free  from  micro-organisms  even  though 
the  greatest  care  and  cleanliness  be  observed.  Although  these  accidental 
impurities  could  be  recognized  from  the  position  in  which  the  colonies 
appear  (mostly  in  the  substance  of  the  gelatine),  nevertheless,  in  consequence 
of  their  further  development  the  result  of  the  experiment  would  not  be  satis- 
factory ;  and  further,  the  innermost  wool  plug,  which,  as  will  be  later  seen, 
is  employed  to  control  the  accuracy  of  the  experiment,  would,  on  account  of 
its  contamination,  be  useless  for  that  purpose ;  hence,  it  is  necessary  to 
destroy  these  organisms.  This  is  most  conveniently  done  by  exposing  the 
tube  with  the  gelatine,  etc.,  for  one  or  two  hours  to  a  current  of  steam  at  or 
near  100°  C.  For  this  purpose  I  employ  an  apparatus  similar  to  that  described 
by  Koch,  GafFky,  and  Loffler  [Mittheilungen  aus  d.  Gesundheitsamtes,  p.  332). 
By  means  of  it  six  tubes  can  be  sterilized  at  one  time.  It  consists  of  a  cylin- 
drical tin  vessel  about  1  metre  high  and  13  cm.  wide,  covered  with  a  tin  cap 
and  surrounded  by  felt;  this  cylinder  is  fixed  on  the  top  of  a  tin  vessel  20 
cm.  high  and  13.5  cm.  wide,  filled  with  water. 

"  After  the  tube  has  been  removed  from  the  steaming  apparatus,  and  while 
the  jelly  is  still  fluids  it  is  moved  in  various  directions  under  a  cold  water  tap 
till  the  jelly  solidifies.  Thus  an  even  coating  over  the  whole  tube  is  obtained, 
but  in  later  experiments  it  was  not  found  necessary  to  have  the  whole  wall  of 
the  tube  covered,  as  the  organisms  fell  on  the  side  on  which  the  tube  lay.  The 
tube  is  now  washed  externally  in  a  1  per  cent,  corrosive  sublimate  solution, 
and  fixed  horizontally  on  a  stand."  (This  stand  is  somewhat  similar  to  that 
used  in  photography.     See  Fig.  28.) 

By  means  of  an  elastic  tube  (A)  attached  to  the  narrow  glass  tubing 
the  aspirator  (B)  is  now  connected  with  this  tube.  (Hesse  generally  uses 
two  10  litre  flasks.)  The  one  nearest  the  apparatus  is  filled  with  water, 
the  other  is  empty.  By  setting  a  siphon  arrangement  into  action  the 
water  flows  from  the  upper  into  the  lower  flask,  and  the  air  which  takes 
its  place  must  pass  through  the  apparatus.  The  rapidity  of  flow  is  easily 
regulated  by  a  stopcock.  AVhen  everything  is  ready,  the  outer  caout- 
chouc cap  over  the  end  of  the  large  tube  is  removed,  and  the  water  is 
made  to  flow  from  the  upper  to  the  lower  flask  at  a  moderate  rate.  It 
was  found  experimentally  that  all  the  dust  was  deposited  in  the  large 
tube,  unless  the  flow  was  very  rapid.  After  a  suflicient  quantity  of  air 
has  been  drawn  through,  the  aspirator  is  detached,  the  outer  cap  re- 
applied, and  the  tube  laid  horizontally  at  a  suitable  temperature  (20°  to 
25°  C).  In  two  or  three  days  colonies  are  evident,  and  may  then  be 
counted  and  investigated. 

None  of  these  methods  are  quite  satisfactory,  and  a  good  deal  remains 
to  be  done  in  the  way  of  improving  this  line  of  research.  Probably 
by  using  both  Hesse's  and  Hueppe's  plans  useful  results  would  be 
obtained. 
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A  very  important  application  of  these  culture  methods  is  to  test  the 
value  of  antiseptics.  The  older  plans  for  testing  antiseptics  were  either 
to  add  a  certain  quantity  of  the  antiseptic  to  cultivating  fluids  and  then 
inoculate  with  some  putrid  material,  to  see  if  growth  occurred,  or  to  add 

Fig.  28. 


Hesse's  apparatus  for  testing  air  fixed  on  its  stand  and  ready  for  use. 
A,  elastic  tube  connecting  the  glass  tubing  with  the  aspirator.     B,  the  aspirator. 

the  antiseptic  substance  in  a  certain  quantity  to  the  mixture  of  bacteria, 
and  then  from  this  to  inoculate  a  cultivating  fluid.  There  are  several 
objections  to  this  plan.  For  example,  as  the  special  forms  of  bacteria 
tested  were  not  known  there  was  no  certainty  that  the  resulting  growth 
was  not  accidental.  Again,  no  account  was  taken  of  whether  the  bac- 
teria acted  on  were  in  the  spore  or  the  adult  condition. 

Koch  improved  this  method  very  much  by  using  only  known  and 
well-characterized  bacteria  in  his  experiments,  by  ascertaining  whether 
spores  were  present  or  not,  and  by  employing  solid  culture  media,  and 
thus  shutting  out  the  confusion  which  might  arise  on  account  of  acci- 
dental contamination.  He  also  increased  the  certainty  of  his  results  by 
employing  pathogenic  bacteria,  such  as  the  anthrax  bacillus,  and  after- 
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ward  testing  the  result  by  inoculation  of  suitable  animals.  In  the  first 
place,  he  prepared  a  number  of  small  pieces  of  cotton  threads  by  put- 
ting them  into  a  tube  plugged  with  cotton-wool  and  sterilizing  them. 
He  then  made  a  copious  cultivation  of  the  organisms  or  spores  to  be 
tested,  soaked  a  number  of  the  threads  in  the  cultivation,  laid  them  in 
a  sterilized  watch-glass,  and  placed  them  in  a  drying  chamber  over  sul- 
phuric acid.  In  the  dry  state  non-spore-bearing  bacteria  may  live  three 
or  four  days ;  spores  live  a  long  time.  He  used  cultivations  of  a  large 
number  of  well-known  organisms,  such  as  Micrococcus  prodigiosus  for 
non-spore-bearing  bacteria,  and  anthrax  spores  for  spore-bearing  organ- 
isms. The  threads,  when  dry,  were  steeped  for  various  lengths  of  time 
in  solutions  of  the  antiseptic  of  different  strengths,  then  taken  out  and 
washed  in  boiled  distilled  water,  or  in  alcohol  and  ether,  and  laid  on 
potato,  or  on  jelly  poured  out  on  glass  slides.  In  a  few  days  it  was  evident 
whether  growth  had  occurred  or  not,  and  it  was  easy  to  determine  if  the 
growth  resulted  from  an  accidental  contamination,  or  from  the  organ- 
isms tested.  For,  if  the  latter,  the  growth  would  start  from  the  threads, 
and  would  also  show  the  characteristics  of  the  organism  in  question,  such 
as  the  color  of  Micrococcus  prodigiosus  on  potato,  or  the  peculiar  net- 
work growth  of  Bacillus  anthracis  on  jelly. 

In  testing  the  effect  of  acids  on  the  cholera  bacillus,'  I  adopted  a  dif- 
ferent plan,  which,  I  think,  has  advantages  over  the  other,  in  some 
cases.  A  cultivation  of  the  organism  in  question  in  fluids  is  prepared, 
and  a  certain  quantity  of  this  cultivation  is  added  to  a  certain  quantity 
of  a  solution  of  known  strength  of  the  antiseptic  to  be  tested,  well  mixed, 
and  allowed  to  stand  for  a  definite  time.  Tubes  containing  liquefied 
jelly  are  then  taken,  and  a  drop  of  the  mixture  of  bacteria  and  anti- 
septic is  added ;  they  are  then  shaken  up,  and  plate  cultivations  pre- 
pared. Control  experiments  are,  of  course,  made  to  make  sure  that  the 
amount  of  antiseptic  thus  added  to  the  jelly  is  not  sufficient  to  prevent 
growth.  The  jelly  is  already  liquefied  before  the  drop  of  the  mixture  is 
added  to  it,  in  order  that  the  antiseptic  may  be  at  once  diffused  through 
the  liquid,  and  not  continue  to  act  on  the  bacteria  for  a  longer  time  than 
was  intended. 

III.  The  Study  of  Bacteria  in  Relation  to  the  Living  Body. 

In  the  case  of  all  pathogenic  organisms  it  is  necessary  for  complete 
proof  that  they  are  the  cause  of  a  particular  disease  to  show  that,  on 
their  introduction  into  an  animal  of  a  species  susceptible  to  the  disease, 
they  set  up  the  disease  in  question.  Experiments  on  animals  are  also 
required  in  the  case  of  bacteria,  in  order  to  study  the  mode  of  infection 
and  many  other  points  in  the  natural  history  of  the  disease.    The  method 

1  See  Report  on  the  Cholera  Bacillus,  British  Medical  Journal,  May,  1885. 
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of  infection  varies  in  different  diseases,  but  the  following  are  the  chief 
modes  employed: 

A.  CuTAisTEOUS  Inoculation. — Here  a  wound  is  made  in  the  skin, 
but  does  not  pass  into  the  subcutaneous  tissue.  A  portion  of  the  body 
is  selected  which  the  animal  cannot  lick,  and  for  this  purpose  the  ear  is 
generally  chosen.  The  hair  is  shaved  off,  and  the  skin  washed  with 
sublimate  solution  (1 :  500),  which  is  again  removed  with  boiled  water. 
The  skin  is  then  scratched  with  a  sharp  lancet,  as  in  vaccination,  and 
the  infective  material  rubbed  into  the  scratch.  This  mode  of  infection 
acts  well  with  certain  organisms,  such  as  anthrax,  mouse  septicaemia, 
chicken  cholera,  etc. 

B.  Subcutaneous  Inoculation. — Other  organisms,  such  as  the  ba- 
cillus of  malignant  oedema,  the  tubercle  bacillus,  etc.,  must  be  introduced 
into  a  pocket  in  the  subcutaneous  tissue.  The  most  convenient  places 
for  this  pocket  are,  in  guinea-pigs  on  the  front  or  side  of  the  abdomen, 
in  rabbits  at  the  base  of  the  ear,  in  mice  at  the  root  of  the  tail.  The 
skin  is  shaved  and  disinfected  in  the  manner  before  described,  and  a 
small  incision  is  then  made  through  it  with  a  pair  of  sharp  scissors. 
With  some  blunt  instrument  a  pouch  is  then  formed  in  the  subcutaneous 
tissue,  and  into  this  the  material  to  be  tested  is  introduced  by  means  of 
a  platinum  wire,  point  of  a  knife,  etc.  After  it  is  introduced  the  skin 
is  rubbed  over  the  place  so  as  to  diffuse  the  material,  and,  if  necessary, 
the  wound  may  be  dressed  with  a  bit  of  salicylic  wool  and  collodion. 

C.  Subcutaneous  Injection. — The  back  or  the  front  of  the  abdo- 
men, and  the  root  of  the  ear  or  of  the  tail,  are  the  situations  most  fre- 

FiG.  29. 


Koch's  syringe  for  experiments  on  animals— old  pattern. 

quently  selected.  The  skin  is  shaved  and  disinfected  as  before.  The 
material  is  drawn  up  into  a  syringe  of  special  construction,  and  the 
desired  quantity  is  injected.  The  older  form  of  syringe  introduced  by 
Koch  (Fig.  29)  consisted  of  a  glass  tube,  on  each  end  of  which  the 
thread  of  a  screw  is  cut,  and  the  metal  fittings  are  thus  screwed  directly 
on  to  the  glass.  The  piston  is  graduated,  and  the  bulbous  metal  end  is 
hollowed  in  the  middle,  and  does  not  fill  up  the  calibre  of  the  tube;  a 
sufficient  amount  of  cotton  or  asbestos  thread  is  wrapped  around  this 
end  of  the  piston  to  make  it  fit  the  tube  accurately.     The  washers  are 
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made  of  thin  pieces  of  cork.  After  each  injection  the  cotton  thread  and 
the  ^vashers  are  removed  and  the  syringe  is  washed.  Before  use,  fresh 
thread  and  washers  are  arranged,  and  the  whole  is  purified  in  the  hot 
box.  Of  late,  Koch  has  introduced  a  much  simpler  and  more  efficient 
form  of  syringe  (Fig.  30).     It  consists  of  a  straight  piece  of  glass  tubing 

Fig.  30. 


Koch's  syringe  for  experiments  on  animals — new  pattern. 

graduated  in  tenths  of  a  cubic  centimetre,  the  outer  side  of  each  end 
being  ground*  Over  each  end  metal  fittings  are  attached ;  one  taking 
the  needle  of  the  syringe,  and  the  other  having  affixed  to  it  an  India- 
rubber  ball  with  a  hole  at  the  top  and  a  stopcock  between  it  and  the 
syringe.  The  tube  and  the  lower  metal  attachment  can  be  sterilized  in 
the  hot  box  or  by  heating  them  directly  in  the  flame ;  the  upper  part 
docs  not  require  to  be  sterilized,  as  it  does  not  come  in  contact  with  the 
injection  fluid.  By  pressing  the  ball  with  the  thumb  over  the  hole,  the 
contents  of  the  tube  are  expelled,  and  the  tube  is  filled  by  emptying  the 
ball  by  pressure,  and  then  allowing  it  to  fill  gradually  by  relaxing  the 
ball,  the  end  of  the  needle  being  dipped  in  the  fluid.  When  sufficient 
material  has  been  drawn  up,  the  stopcock  is  turned.  By  means  of  these 
syringes,  injections  may  be  made  not  only  into  the  subcutaneous  tissue, 
but  also  into  the  cavities  of  the  body  (abdomen  or  pleura). 

D.  Intravenous  Injections  may  be  Made  into  the  Jugular 
Vein  or  into  one  of  the  Aural  Veins. — If  the  injection  is  to  be 
made  into  the  jugular  vein,  the  animal  must  be  chloroformed  and  tied 
out  on  its  back.  The  skin  being  shaved  and  disinfected,  and  the  knives, 
forceps,  etc.,  also  disinfected,  an  incision  is  made  over  the  jugular  vein 
on  one  side,  a  double  ligature  passed  round  it,  and  between  the  two 
ligatures  a  small  V-shaped  incision  is  made  into  the  vein,  into  which  the 
nozzle  of  the  canula  is  introduced  and  tied ;  the  vein  is  also  tied  above. 
Injection  may  be  made  by  a  syringe  through  the  canula,  but  I  have 
always  found  it  best  when  large  quantities  were  introduced  to  use  a 
burette,  and  let  the  fluid  pass  in  slowly  and  without  any  force. 
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It  is  inucli  simpler  to  inject  into  the  aural  vein.  A  vein  is  selected 
at  the  outer  side  of  the  edge  of  the  ear,  where  the  skin  does  not  move 
over  the  vein,  nor  the  vein  over  the  cartilage.  The  skin  is  shaved  and 
then  disinfected,  and  then  the  needle  of  one  of  Koch's  syringes  is  pushed 
directly  into  the  vein  and  the  material  injected.  It  is  easy  to  see  if  the 
needle  is  in  the  vein,  and  whether  the  injection  flows  properly  or  not. 

E.  The  eye  may  be  very  conveniently  used  for  inoculation,  as  it  allows 
one  to  observe  what  takes  place  afterward.  In  some  cases  the  cornea 
only  is  inoculated  by  pricking  it  with  an  infected  needle  and  the  spread 
of  the  organisms  along  the  spaces  in  the  cornea  can  be  observed. 

The  most  frequent  mode  of  using  the  eye  is,  however,  to  introduce  the 
infective  material  into  the  anterior  chamber  of  the  eye.  This  is  more 
especially  useful  in  the  case  of  bacteria  which  grow  slowly  and  do  not  set 
up  much  inflammation,  such  as  the  tubercle  bacillus.  In  fact,  in  regard 
to  tubercle,  this  method  has  been  most  valuable  in  clearing  up  many 
points,  more  especially  in  disproving  the  assertions  as  to  the  origin  of 
tuberculosis  as  a  result  of  the  introduction  of  non-tuberculous  material 
into  rodents.  When  non-tuberculous  material  such  as  pieces  of  glass, 
cork,  etc.,  were  introduced  into  the  abdominal  cavity  and  the  animal 
died  afterward  of  tuberculosis,  it  might  have  been  that  the  material  set 
up  the  tuberculous  process,  or  on  the  other  hand  that  the  occurrence  of 
tuberculosis  was  independent  of  the  operation.  When  tuberculous 
material  is  introduced  into  the  anterior  chamber  of  the  eye  of  a  rabbit, 
it  remains  there  for  some  days  without  apparently  causing  any  disturb- 
ance— in  fact,  gradually  dwindling  away,  till  in  about  twenty-one  days 
an  eruption  of  tubercle  is  noticed  on  the  iris,  and  thence  the  disease 
spreads,  aflecting  the  whole  eye  and  in  most  instances  spreading  to  the 
body  and  setting  up  general  tuberculosis.  This  iris  tuberculosis  always 
occurs.  If  a  piece  of  cork  or  other  non-tuberculous  material  is  intro- 
duced into  the  anterior  chamber  of  the  eye,  it  is  not  followed  by  an  iris 
tuberculosis,  and  should  the  animal  afterward  die  of  general  tuberculosis 
(which  occurs  extremely  rarely),  it  is  thus  known  that  the  disease  was 
accidental  and  independent  of  the  operation.  In  introducing  the  material 
the  eye  is  fixed  and  a  small  incision  is  made  at  the  upper  part  of  the 
cornea  into  the  anterior  chamber,  care  being  taken  as  the  knife  is  with- 
drawn that  the  iris  does  not  prolapse.  The  material  is  then  pushed  into 
the  anterior  chamber  through  this  opening  by  means  of  a  blunt  needle. 
Fluids  may  also  be  injected  into  the  anterior  chamber  by  Koch's  syringe, 
the  needle  being  pushed  obliquely  through  the  upper  part  of  the  cornea. 

F.  Inhalation. — In  some  cases  it  is  necessary  to  test  the  eflect  of  in- 
halation of  virulent  material  in  producing  disease.  In  doing  so  the  ex- 
perimenter must,  as  a  rule,  guard  against  the  danger  to  himself.  The 
infective  material  may  be  furnished  for  inhalation  either  in  the  form  of 
spray  or  as  dust.     In  the  case  of  spray  the  animals  are  placed  in  a  box 


GLASGOW,   ETIOLOGY  AND   MECHANISM    OF    ASTHMA.       107 

nto  which  the  nozzle  of  a  hand  spray-producer  projects.  The  retort  of 
,he  spray  contains  the  infective  mixture,  and  the  operator  is  separated 
rom  the  spray  by  a  long  India-rubber  tube.  If  necessary,  he  may 
-  shield  himself  by  means  of  a  respirator;  but,  as  a  rule,  the  box  can  be 
Dlaced  in  the  open  air  and  at  such  a  distance  away  that  he  is  in  no  danger. 

Spore-bearing  organisms  may  be  used  in  the  form  of  dust,  which  may 
I  36  either  blown  into  the  vessel  containing  the  animal  or  placed  on  the 
floor  of  the  vessel,  which  is  then  shaken  to  raise  the  dust. 

G.  Infection  by  the  Food. — This  mode  of  experimentation  is  used 
:o  test  the  possibility  of  infection  from  the  intestine,  and  in  carrying  it 
jut  there  are  tw^o  points  to  be  attended  to :  care  must  be  taken,  first, 
uhat  infection  does  not  occur  from  the  mouth  oi*  throat;  and,  secondly, 
that  the  infective  material  is  not  destroyed  in  the  stomach.  At  first  the 
3xperiments  were  made  by  simply  mixing  the  infective  material  with 
the  food,  but  in  these  cases  infection  often  occurred  from  the  mouth  and 
throat.  To  avoid  this,  Koch  adopted  the  plan  of  taking  two  small 
slices  of  boiled  potato,  scooping  out  a  small  depression  in  each  piece, 
filling  this  depression  with  the  bacteria,  placing  the  two  slices  in  apposi- 
tion so  that  the  bacteria  were  enclosed  in  the  potato,  and  pushing  the 
piece  of  potato  to  the  back  of  the  tongue  so  that  it  was  swallowed  at 
once  without  being  chewed. 

As  regards  the  second  danger,  it  is  only  present  in  the  case  of  non- 
spore-bearing  bacteria.  Spores  are  able  to  resist  the  action  of  the  gastric 
juice,  whereas  adult  forms  are,  as  a  rule,  destroyed  by  it.  In  the  case  of 
the  cholera  bacillus,  Koch  has  devised  a  plan  in  the  case  of  guinea-pigs 
by  which  the  bacilli  escape  the  action  of  the  gastric  juice.  He  first  neu- 
tralizes the  contents  of  the  stomach  by  introducing  into  it  eighty 
minims  of  a  five  per  cent,  solution  of  carbonate  of  soda.  Ten  minutes 
later  a  culture  of  the  cholera  bacillus  is  injected  through  a  stomach  tube 
(catheter).  Lest  the  bacteria,  which  thus  escape  the  action  of  the  gastric 
juice  and  enter  the  intestine  alive,  should  pass  too  rapidly  through  the 
small  intestine,  he  then  injects  a  solution  of  opium  into  the  abdominal 
cavity  (sixteen  minims  of  the  tincture  for  every  six  ounces  of  the 
weight  of  the  animal).  Koch  hopes  that  this  plan  will  prove  useful  in 
testing  other  forrtis  of  bacteria. 
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No  subject  in  medicine  has  given  rise  to  greater  discussion  %y  criticism 
than  that  included  in  the  term  "Asthma."  It  was  indiscriminately 
applied  by  the  older  writers  to  dyspnoea  arising  from  various  causes,  and 
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at  the  present  time,  although  the  majority  confine  the  term  to  paroxysmal 
dyspnoea,  accompanied  by  characteristic  physical  signs,  still  we  find  it 
used  in  a  loose  way  to  describe  dyspnoea  due  to  entirely  diflferent  patho- 
logical conditions. 

In  this  article  I  wish  to  confine  the  term  to  the  paroxysmal  dyspnoea 
which  is  always  characterized  by  positive  physical  signs.  I  will  exclude 
from  consideration  all  other  forms.  Cardiac  asthma  due  to  a  weakening 
of  the  heart,  is  not  asthma ;  nor  can  we  include  the  smothering  of  pure 
emphysema,  although  emphysema  may  be  complicated  with  asthma. 
Suffocative  attacks  of  bronchitis  belong  to  the  latter  disease,  although 
asthma  may  be  also  engrafted  upon  it  and  immeasurably  increase  the 
distress  of  the  suflTerer.  In  various  diseases  of  the  nervous  system  there 
is  marked  and  paroxysmal  dyspnoea,  but  the  physical  signs  of  asthma 
are  always  absent. 

The  older  writers  divided  asthma  into  idiopathic  or  essential,  and 
reflex.  In  the  class  of  idiopathic  asthmas  were  included  all  for  which 
no  reflex  origin  could  be  discovered  ;  whilst  in  those  classed  as  reflex, 
the  point  of  irritation  was  mainly  found  in  the  bronchi  and  the  mucous 
membrane  of  the  gastro-enteric  canal,  the  uterus,  or  the  uterine  appen- 
dages. The  number  of  reflex  cases  was  limited,  and  the  large  majority 
of  cases  were  classified  as  idiopathic. 

Modern  investigations  have  proven  that  asthma  of  reflex  origin  is  the 
most  common,  and  at  the  present  day  it  seems  not  improbable  that  those 
cases  for  which  no  local  point  of  irritation  can  be  discovered,  and  which 
seem  idiopathic  in  character,  will,  by  later  investigators,  be  brought  into 
the  reflex  class.  Emotional  asthma  seems  to  be  most  certainly  of  the 
essential  character ;  but  when  we  consider  it  as  analogous  to  vasomotor 
disturbances  of  the  skin  seen  in  emotional  states,  causing  blushing  or 
pallor,  we  may  find  a  reflex  origin  through  some  of  the  senses. 

Voltalini  first  drew  attention  to  asthma  dependent  on  the  presence  of 
nasal  polypi,  and  showed  that  the  removal  of  the  polypi  was  followed  by 
a  cessation  of  the  asthma.  Later  investigations  have  proven  that  it  is 
not  the  polypi  alone,  but  rather  the  peculiar  condition  of  the  nasal 
chamber  in  which  the  polypi  are  found  that  is  the  immediate  cause  of 
the  asthmatic  attack.  Hack  and  John  Mackenzie,  of  Baltimore,  have 
especially  drawn  attention  to  the  fact  that  a  condition  of  congestion 
is  at  times  present,  and  that  the  cavernous  tissues  of  the  turbinated 
bones  become  hypersesthetic.  They  have  endeavored  to  prove  that  the 
special  sensitive  areas  are  found  either  at  the  anterior  or  posterior 
extremities  of  the  turbinated  bones.  It  has  now,  however,  been  proven 
that  the  whole  surface  of  the  membrane  is  involved  more  or  less  in  tliis 
sensitive  area.  In  this  sensitive  condition,  the  presence  of  an  irritant  is 
capable  of  producing  the  asthmatic  paroxysm.  A  polypus  touching  the 
sensitive  area,  retained  secretions,  dust,  intense  light,  or  anything  capable 
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f  producing  an  impression  on  the  nasal  mucous  membrane  will  provoke 
he  attack.  Even  a  swollen  condition  of  the  mucous  membrane  allow- 
no-  a  lateral  pressure  between  the  septum  and  the  cavernous  bodies, 
eeras  to  be  a  provoking  cause.  That  a  nasal  polypus  alone  is  not 
•apable  of  producing  asthma,  is  shown  by  a  case  in  which  I  removed  a 
)olypus  from  the  lower  turbinated  bone  with  complete  cessation  of  the 
isthnuitic  symptoms,  although  the  upper  portion  of  the  chamber  was 
till  filled  with  nasal  polypi.  The  asthma  subsequently  returned  on  a 
•ecurrence  of  the  lower  polypus. 

In  the  pharynx  we  find  an  immediate  cause  in  the  presence  of  hyper- 
esthetic,  enlarged  follicles.  In  a  case  of  this  character  the  asthma  was 
nodified  by  an  application  to  the  group  of  follicles,  and  disappeared 
ifler  the  destruction  of  the  same. 

In  1882  I  presented  to  the  American  Laryngological  Society  a  paper 
ermed  "  Laryngeal  Asthma."  In  this  article  I  sought  to  prove  the  con- 
lection  between  a  hypersemic  or  inflamed  condition  of  the  larynx  and 
he  asthmatic  paroxysm.  I  cited  several  cases  where  the  asthmatic 
mroxysm  had  been  modified  or  entirely  removed  by  the  application  of 
m  anaesthetic  or  astringent  solution  to  the  larynx.  The  sensitive  area 
3  especially  the  inter-arytenoidal  space  and  the  membrane  over  the 
irytenoid  cartilages.  Since  then  I  have  seen  a  large  number  of  these 
3ases,  and  will  cite  the  following  as  illustrative : 

Through  a  misplacement  of  bottles,  I  pencilled  the  larynx  of  a  man 
suffering  with  a  severe  asthmatic  paroxysm,  with  a  fifty  per  cent,  solu- 
tion of  carbolic  acid.  The  application  caused  intense  burning,  and  the 
patient  was  able  to  swallow  with  great  difficulty  for  several  days.  The 
asthmatic  paroxysm,  however,  luas  instantly  broken  on  the  application  of 
the  brush,  and  since  then  he  has  been  entirely  free  from  asthma.  I  could 
report  many  cases  in  which  the  spasm  has  been  instantly  modified  or 
entirely  broken  by  the  application  to  the  larynx  of  a  mild  solution  of 
carbolized  iodine,  or  the  insufflation  of  morphia  powder. ,  From  the 
success  of  this  form  of  treatment,  the  immediate  and  at  times  almost 
instantaneous  relief  given,  I  feel  justified  in  saying  that  the  sensitive 
area  of  the  larynx,  in  a  large  number  of  cases,  is  the  site  of  localized 
irritation  provoking  the  asthmatic  attack.  From  a  study  of  a  large 
number  of  asthmatics,  I  am  fully  convinced  that  the  local  site  of  irrita- 
tion in  the  greater  number  lies  in  the  upper  air-passages.  Storck,  Noth- 
nagel,  Longet,  and  Schiff,  have  demonstrated  that  the  sensitive  cough  area 
is  located  in  the  inter-arytenoidal  space,  the  posterior  surface  of  the 
trachea,  and  at  the  bifurcation  of  the  bronchi.  Later  investigators 
(Hack,  Haring,  John  Mackenzie,  Daly,  and  Roe)  have  added  to  these 
^he  surface  of  the  lower  and  middle  turbinated  bones. 

Many  cases  of  so-called  bronchial  asthma  have  their  site  of  irritation 
in  the  nares,  in  the  larynx,  and  probably  in  the  posterior  surface  of  the 
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trachea,  and  the  bifurcation  of  the  bronchi.  Cases  of  asthma  caused 
by  odors,  the  effluvia  of  animals,  and  the  smell  of  flowers,  or  light,  are 
due  probably  to  a  pathological  condition  of  the  nares.  I  am  also 
inclined  to  believe  that  asthma  due  to  emotional  or  psychical  influence 
may  in  certain  cases  be  due  to  the  same  cause.  It  is  fully  recognized 
that  the  so-called  vasomotor  catarrh,  with  turgescence  and  hyperseraia 
of  the  cavernous  bodies,  may  be  produced  by  mental  impressions,  the 
rose  experiments  of  Dr.  John  Mackenzie  being  a  striking  example.  It 
is  also  a  well-known  fact  to  laryngologists  that  a  transient  flushing  or 
blushing  of  the  mucous  membrane  takes  place  when  the  light  of  the 
reflector  is  thrown  upon  it.  The  following  case  is  interesting  as  showing 
the  dependence  of  a  changed  condition  of  the  cavernous  bodies  on  a 
psychical  influence.  In  a  patient  of  the  St.  Louis  Post-Graduate  Poly- 
clinic the  cavernous  tissue  of  the  nose  was  greatly  swollen.  I  proposed 
to  excise  a  portion  of  it.  She  demurred  strongly,  and  w^hen  I  insisted, 
became  very  much  frightened  :  on  looking  again,  I  was  astonished  to 
find  that  the  swollen  tissue  had  become  much  jmler,  and  had  been 
reduced  in  size  fully  one-half.  This  was  fully  observed  by  members  of 
the  class. 

Uterine  asthma  and  peptic  asthma,  on  which  so  much  stress  has  been 
laid  by  Hyde  Salter,  may  also  have  a  possible  connection  with  a  certain 
condition  of  the  upper  air-passages.  The  coincidence  of  paroxysms  of 
nervous  dyspnoea  with  certain  conditions  of  the  uterus  and  its  appen- 
dages, is  well  authenticated ;  but  whether  these  paroxysms  are  real 
attacks  of  asthma  or  spells  of  nervous  dyspnoea,  in  which  we  find  rapid 
breathing  with  great  intensity  of  the  respiratory  sounds,  but  no  asthmatic 
r^les,  has  not  been  so  conclusively  established, 

Hyde  Salter  relates  one  case,  reported  by  another  physician,  in  which 
real  asthmatic  attacks  occurred  during  pregnancy  ;  and  Engelmann,  of  St. 
Louis,  has  noted  a  case  in  which  asthmatic  attacks  followed  a  retroflexed 
position  of  the  uterus,  and  disappeared  with  the  reposition  of  the  organ ; 
but  in  this  case  there  is  no  record  of  the  presence  of  asthmatic  riiles. 
Paroxysmal  nervous  dyspnoea  is  quite  a  frequent  accompaniment  of  a 
disturbed  condition  of  the  nervous  system.  It  is  seen  in  hysteria,  neur- 
asthenia, and  spinal  irritation ;  it  is  seen  in  connection  with  disorders 
of  the  uterus  or  its  appendages,  and  also  in  cases  of  impoverishment  oi 
the  blood  or  blood-poisoning.  Resembling  true  asthma  in  its  paroxysmal 
attacks,  it  is,  however,  a  distinctly  different  disorder.  The  dyspnoea  is 
rather  a  rapid  panting  than  the  labored  breathing  of  asthma ;  the  respi- 
ratory sounds  are  sim^^ly  intensified  normal  sounds,  and  the  asthmatic 
rales  are  absent. 

That  asthma  occurs  at  many  of  the  critical  periods  of  female  life  k 
certainly  true.  In  regard  to  pregnancy,  I  have  seen  two  cases  in  which 
the  asthma  disappeared  with  conception,  and  has  not  since  returned. 
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Both  of  these  patients  were  asthmatics  of  long  standing.  It  is  in  these 
cases  of  uterine  asthma  that  we  can  find  often  a  possible  nasal  origin  for 
the  attacks.  The  connection  between  the  condition  of  the  cavernous 
bodies  and  uterine  changes  is  very  marked.  Many  women  at  the  men- 
strual epoch  have  vasomotor  catarrh,  with  great  turgescence  of  the 
cavernous  bodies  and  the  mucous  membrane.  This  condition  in  itself 
has  been  shown  to  be  a  sufficient  cause  for  the  attack,  irrespective  of  the 
pathological  condition  of  the  uterus.  The  peptic  asthma,  on  which  so 
much  stress  is  laid  by  Hyde  Salter,  may  be  fully  explained  by  referring 
the  irritation  to  the  larynx.  Gastric  pharyngitis  and  gastric  laryngitis 
are  recognized  forms  of  throat  disease.  They  are  dependent  upon 
functional  gastric  disturbance,  wdth  the  production  of  fermentation  and 
acid  secretions.  In  the  peptic  asthma  quoted  by  Hyde  Salter,  the 
paroxysms  occurred  during  the  end  of  the  digestive  process,  showing 
that  the  mere  presence  of  food  is  not  sufficient  to  cause  the  attack.  The 
majority  of  asthmatics  are  dyspeptics,  and  it  is  possible  that  these  cases 
were  subject  to  a  gastric  laryngitis,  in  which  the  sensitive  area  of  the 
larynx  was  involved.  A  similar  condition  is  found  to  exist  in  so-called 
stomach  cough.  Although  the  local  seat  of  irritation  seems  to  be,  in  the 
majority  of  cases,  in  the  upper  air-passages,  it  is  probable  that  a  disor- 
dered condition  of  other  organs  exerts  a  positive  influence  in  provoking 
the  attack.  As  this  is  true  in  other  nerve  disorders,  as  migraine,  epilepsy, 
and  neuralgia,  it  is  equally  probable  in  asthma.  For  example,  in  a 
person  with  a  disposition  to  asthma,  the  attacks  may  only  attain  the 
degree  of  the  first  stage,  and  give  rise  to  scarcely  noticeable  symptoms. 
When,  however,  an  increased  irritation  is  added,  as  would  occur  through 
a  disorder  of  the  gastro-enteric  canal  or  uterine  disease,  this  added 
element  would  be  sufficient  to  increase  the  irritation,  and  the  first  stage 
would  grow  into  the  second  with  the  appearance  of  all  the  well-known 
asthmatic  symptoms.  A  similar  condition  is  found  in  neurotic  palpita- 
tions occurring  in  a  heart  weakened  by  anaemia,  where  a  torpid  liver 
would  provoke  a  disturbance,  which,  in  a  normal  condition  of  the  secre- 
tions, would  be  absent. 

All  writers  on  asthma  have  noticed  the  great  diflference  in  the  severity 
of  the  paroxysms  not  only  in  diflTerent  individuals,  but  even  in  the  same 
individual  at  different  times.  Walsh  has  even  assumed  two  forms  of 
the  disorder,  one  seemingly  dependent  on  a  spasmodic  and  the  other  on 
a  paralytic  condition  of  the  bronchial  muscles.  If  the  asthmatic  be 
closely  studied  during  the  paroxysm,  we  shall  find  a  positive  and  char- 
acteristic connection  existing  between  the  severity  of  the  attack  and 
certain  physical  signs  in  the  lungs.  We  can  clearly  divide  the  par- 
oxysms into  three  stages,  each  stage  characterized  by  positive  physical 
signs,  and  with  each  stage  a  certain  increasing  degree  of  the  severity  of 
the  symptom  is  noted. 
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The  first  stage  may  be  called  the  state  of 

Inspiratory  Dyspncea. 

On  examination  we  find  the  percussion  sound  unaltered ;  on  auscul- 
tation the  inspiratory  sound  of  the  vesicular  murmur  is  replaced  by  a  higli- 
pitched,  p)Tolonged  blowing  sound.  The  expiratory  sound  may  be  absent 
or  unchanged.  This  blowing  inspiration  is  evidently  a  blowing  rale,  and 
it  is  caused  by  a  cylindrical  narrowing  of  the  lumen  of  the  bronchi,  not 
sufiicient  to  cause  the  sibilant  or  whistling  rales.  It  is  pathognomonic 
of  the  first  stage  of  uncomplicated  asthma,  and  differs  from  the  rough 
inspiratory  murmur  of  bronchitis  or  the  intensified  inspiration  of  the 
exaggerated  respiration  such  as  is  heard  in  compensatory  breathing  or 
in  the  nervous  dyspnoea  of  hysteria  or  blood  poisoning. 

When  asthma  is  complicated  with  bronchitis,  this  inspiratory  blowing 
sound  loses,  in  a  measure,  its  distinctive  quality  and  becomes  rougher  and 
of  lower  pitch.  When  emphysema  is  present,  the  blowing  quality  of  the 
sound  is  less  marked,  and  it  becomes  much  weakened  and  in  some  cases 
is  absent. 

The  symptoms  of  the  first  stage  are  often  slight ;  at  times  wanting. 
In  some  a  slight  tightness  of  the  chest  is  experienced  ;  in  others  a  slight 
dyspnoea  is  felt  on  exertion ;  a  paroxysmal  cough  most  marked  in  the 
early  morning  hours  is  sometimes  the  only  symptom. 

The  second  stage  may  be  called  the  stage  of 

Expiratory  Dyspncea. 

It  presents  the  physical  signs  usually  recognized  as  characteristic  of 
the  asthmatic  paroxysm.  Percussion  gives  an  increased  resonance.  On 
auscultation,  a  prolonged  expiration  is  heard.  Both  expiration  and  in- 
spiration may  be  covered  by  the  sibilant  and  sonorous  rales.  In  certain 
cases  small  moist  rales  of  a  liquid  character  are  heard  over  limited 
portions  of  the  chest.  The  symptoms  of  the  second  stage  are  those 
usually  associated  with  the  asthmatic  paroxysms ;  the  sense  of  oppres- 
sion, the  dyspnoea,  and  the  slow,  labored  breathing  are  marked.  The 
thorax  heaves  with  each  inspiration  and  the  accessory  muscles  of  respi- 
ration are  brought  into  action,  the  patient  is  unable  to  lie  down,  but  sits 
or  moves  in  a  fixed  position,  with  raised  shoulders  and  head  projected 
forward.     The  face  is  livid  and  the  alse  nasi  dilated. 

The  third  stage  may  be  called  the 

Stage  of  Orthopncea. 

Percussion  gives  a  deep,  drum-like  resonance,  showing  the  extreme 
distention  of  the  vesicles.  On  auscultation  a  short  inspiratory  ivhiff  is 
heard,  and  the  expiratory  sound  is  inaudible.  The  inspiratory  whiff"  is 
most  apparent  over  the  larger  bronchi.      The  symptoms  of  the  third 
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-tage  of  asthma  present  a  picture  of  the  most  supreme  distress  and 
agony.  The  patient  stands  with  the  hands  resting  on  some  fixed  point 
of  support,  and  the  entire  energy  of  the  body  is  given  up  to  the  struggle 
for  air.  The  true  respiratory  muscles  seem  to  be  completely  inactive, 
and  breathing  is  carried  on  entirely  by  the  accessory  muscles  of  respira- 
tion. The  thorax  is  fully  distended  with  little  perceptible  movement; 
the  face  becomes  dusky,  covered  with  perspiration — in  strong  contrast 
with  the  cold  extremities ;  a  sense  of  constriction  is  experienced  around 
the  body  over  the  diaphragm. 

These    three   stages   are   evidently   produced   by   the   varying    and 
gradually  lessening  calibre  of  the  bronchial  tubes.     In  the  first  stage  the 
calibre  of  the  tubes  is  not  sufficiently  narrowed  to  produce  the  whistling 
rales.     The  inspiratory  blowing  rale  heard  in  this  stage  is  due  to  the 
moderate  narrowing  of  the  bronchi.     A  normal  inspiration  is  the  result 
of  atmospheric  pressure ;  the  thorax  is  enlarged  by  the  action  of  the 
thoracic  muscles  and  the  diaphragm,  and  the  lungs  are  distended  by  the 
atmospheric  pressure.     The  expiration  is  mainly  performed  by  the  lung 
vesicles.     In  the  first  stage  the  calibre  of  the  bronchi  is  narrowed,  but 
the  walls  of  the  vesicles  remain  intact  and  are  normal :  hence  the  ex- 
piratory sound  is  normal,  but  the  inspiration  assumes  the  peculiar  high- 
pitched  blowing  found  in  this  stage.     In  the  second  stage  portions  of  the 
bronchi  are  narroAved   to   such  a  degree  that  the  respiratory  sounds 
assume  the  form  of  rales — the  sonorous  and  whistling.     The  vesicles  are 
distended  through  imperfect  ventilation  of  the  lungs  and  the  energy  of 
the  stretched,  elastic  fibres  is  impaired.     The  result  of  this  is  a  pro- 
longed and  labored  expiration,  in  which  the  expiratory  souud  is  formed 
by  the  sonorous  and  sibilant  rales.     In  the  third  stage  the  lumen  of  the 
bronchi  is  reduced  to  a  minute  canal.     The  vesicles  are  distended  to 
their   utmost   capacity ;    the   bronchial   mucous   membrane  is   greatly 
swollen,  and  the  diaphragm  is  either  in  a  state  of  spasm  or  fixed  and 
crowded  by  the  over-distended  lung.     The  greater  portion  of  the  air 
within  the  lung  is  residual  air  and  there  is  no  current  except  in  the 
bronchi  of  larger  calibre ;  aeration  is  performed  slowly  by  the  inter- 
change of  gases  in  this  portion  of  the  lung.     There  is  no  action  of  the 
vesicles  or  the  diaphragm,  and  no  expiration  is  heard ;  the  inspiratory 
sound  is  produced  by  the  passage  of  air  through  the  glottis  and  larger 
bronchi.     In  some  cases  we  can  also  see  transition  periods  in  which  the 
first  stage  is  verging  into  the  second — shown  by  the  presence  of  inspira- 
tion commencing  with  a  blowing  rale  and  ending  in  a  sibilant ;  or  with 
a  blowing  rale  on  inspiration  and  a  sibilant  or  sonorous  rale  on  expira- 
tion.    The  transition  of  the  second  to  the  third  stage  is  seen  in  shortened 
expiratory  rales  which  disappear  completely  as  it  lapses  into  the  full 
third  stage. 

These  different  stages  of  asthma  occur  in   the   same  individual  at 
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different  times,  although  a  certain  similarity  of  type  is  apt  to  occur  in 
different  individuals.  That  they  are  simply  stages  of  the  same  process, 
and  that  the  varying  physical  sounds  are  all  due  to  a  narrowing  of  the 
bronchi,  are  fully  proven  by  the  effects  of  therapeutic  efforts.  For  ex- 
ample, the  inhalation  of  nitrite  of  amyl,  or  an  application  of  carbolate  of 
iodine  to  the  larynx,  will  often  instantly  change  the  inspiratory  whiff  of 
the  third  stage  to  the  prolonged  expiration  with  the  sibilant  and  sonorous 
rales  of  the  second.  This  change  is  at  once  realized  by  the  patient  in  a 
loosening  of  the  constriction  of  the  chest,  and  greater  comfort  and  free- 
dom of  breathing.  We  can  also,  through  the  same  means,  produce  a 
change  from  the  whistling  rales  of  the  labored  expiration  of  the  second 
stage  to  the  blowing  rales  of  the  first.  When  the  asthmatic  is  subjected 
to  some  additional  source  of  irritation,  we  find  the  increased  distress  of 
the  patient  explained  by  the  change  from  the  first  to  the  second  stage, 
or  the  second  to  the  third.  Although  the  asthmatic  paroxysm  is  essen- 
tially due  to  a  bronchial  obstruction,  we  find  it  quite  frequently  inter- 
changeable, and  at  times  complicated  with  spasm  of  the  glottis  and 
spasm  of  the  diaphragm.  In  one  case,  of  a  lady  sixty  years  of  age,  I 
have  seen  a  pure  asthmatic  spasm  subside  and  followed  in  a  few  days  by  a 
distinct  spasm  of  the  glottis,  with  entire  absence  of  asthmatic  breathing ; 
and  again,  in  her  next  attack,  glottic  and  bronchial  spasm  were  absent, 
and  spasm  of  the  diaphragm  was  present.  At  this  time  a  feeling  of 
intense  constriction  was  felt  over  the  diaphragm,  and  the  breathing  was 
almost  entirely  superior  costal,  with  a  complete  absence  of  the  asthmatic 
rales.  The  sense  of  constriction  in  the  upper  part  of  the  chest  seen  in 
the  asthmatic,  was  wanting.  In  another  case  I  have  seen  a  true 
asthmatic  paroxysm  complicated,  and  at  times  synchronous,  with  spasm 
of  the  glottis.  In  this  case  the  asthma  disappeared,  but  the  man  died 
suddenly  from  glottic  spasm.  These  conditions  cannot  be  considered  in 
reality  as  part  of  asthma,  although  often  complicating  it.  They  bear 
the  same  relation  to  the  asthmatic  paroxysm  as  exists  in  many  other  nerve 
disorders.  For  example,  migraine,  epilepsy,  neuralgia,  and  insanity, 
are  all  interchangeable  with  asthma,  and  in  families  showing  a  disposition 
to  nerve  disorders  they  may  be  found  in  different  individuals.  That 
bronchitis  and  emphysema  ultimately  arise  as  sequelae  of  asthma,  is 
clearly  probable,  as  the  continued  disturbance  of  the  normal  condition 
of  the  bronchial  mucous  membrane  is  apt  to  produce  and  incite  patho- 
logical changes ;  and  the  great  and  frequent  disturbance  of  the  clastic 
fibres  of  the  vesicle  can  only  result  in  weakening  and  loss  of  tone.  The 
right  ventricle  must  also  frequently  suffer,  undergoing  dilatation  and 
hypertrophy,  as  the  great  distention  of  the  walls  of  the  vesicles  must 
seriously  interfere  with  the  normal  pulmonary  circulation. 

The  mechanism  by  which  the   asthmatic   paroxysm  is  caused,  has 
always  been  the  subject  of  dispute  and  controversy.     Laennec,  followed 
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by  Andral,  ascribed  it  to  spasm  of  the  circular  fibres  of  the  bronchi, 
causing  cylindrical  narrowing  of  these  tubes.  This  may  be  said  to  be  the 
prevailing  doctrine  at  the  present  day,  and  it  has  been  endorsed  by  many 
of  the  most  eminent  authorities  in  medicine;  among  these  may  be  men- 
tioned the  names  of  C.  J.  B.  Williams,  Bergson,  Hyde  Salter,  Trous- 
seau, and  Biermer.  Rieseisen  having  demonstrated  the  existence  of  the 
circular  fibres  of  the  bronchi,  others  have  sought  to  prove  their  capa- 
bility of  contraction  under  certain  stimuli.  Longet  and  Volkmann 
especially  claim  to  have  accomplished  this  by  means  of  electro-stimula- 
tion of  the  vagus,  but  this  result  has  not  been  produced  when  the 
experiments  have  been  carried  out  by  others..  The  theory  of  bronchial 
spasm  as  an  element  of  the  asthmatic  paroxysm,  has  been  warmly  dis- 
puted. Budd  rejected  the  idea,  and  he  has  been  followed  by  Wintrich, 
Bamberger,  Germain  See,  and  others.  Duchenne  having  demonstrated 
that  faradization  of  the  phrenic  nerve  caused  spasm  of  the  diaphragm, 
was  inclined  to  consider  this  as  an  essential  element  of  the  paroxysm. 
In  this  he  was  supported  by  Wintrich  and  Bamberger.  Traube  denied 
the  nervous  origin  of  asthma,  and  ascribed  the  dyspnoea  to  the  fluctionary 
hyperiemia  of  the  bronchial  mucous  membrane.  He  supposed  certain 
persons  to  have  a  certain  predisposition  to  asthma,  and  that  the  predis- 
position consisted  in  a  deficiency  of  the  elastic  fibre  in  the  lung,  allow- 
ing a  ready  distention  of  the  bloodvessels,  and  thus  allowing  a  ready 
swelling  of  the  bronchial  mucous  membrane.  Sanderson  ascribes  the 
paroxysm  to  a  dependency  on  a  change  in  the  respiratory  function  of 
the  vocal  cords.  He  believes  this  to  be  an  extreme  relaxation  of  the 
vocal  cords  during  slumber,  and  a  narrowing  of  the  rima  glottidis.  Beau 
considers  asthma  to  be  a  bronchial  catarrh  with  viscid  secretions.  Ley- 
den  ascribes  the  attack  to  be  due  to  the  presence  in  the  bronchi  of  a 
peculiar  kind  of  octahedral  crystals  produced  from  white  blood-corpus- 
cles, which  irritate  the  pulmonary  filaments  of  the  vagus,  and  provoke 
the  bronchial  spasm.  AVeber  considers  asthma  to  be  a  vasomotor  neu- 
rosis in  which  an  acute  catarrh  with  a  dilatation  of  the  vessels  of  the 
bronchial  mucous  membrane  is  produced.  In  this  theory  he  has  been 
followed  by  Storck,  who  asserts  the  existence  of  tracheal  congestion  as 
shown  by  the  laryngoscopic  mirror.  Lately,  Sir  Andrew  Clark  has 
described  a  condition  of  the  bronchial  mucous  membrane  simulating  the 
wheals  of  urticaria  on  the  skin,  and  has  sought  to  prove  this  to  be  a 
pathological  condition  of  the  disorder. 

That  the  theory  of  spasm  of  the  bronchial  muscles  is  the  prevailing 
one  must  be  admitted,  but  it  stands  more  in  the  light  of  medical  tradi- 
tion than  proven  fact.  The  experiments  made  to  prove  the  contracti- 
bility  of  the  bronchial  fibres  by  irritation  of  the  vagus  have  been  con- 
flicting, and  the  untenability  of  the  theory  has  been  notably  disproved, 
both  on  clinical  and  experimental  grounds,  by  Wintrich  and  Germain 
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See.  The  fact  of  the  circular  fibres  being  of  the  unstriped  variety,  in 
which  the  contraction  must  be  slow  and  gradual,  absolutely  negatives 
their  cooperation  in  the  sudden  and  transient  narrowing  necessary  to 
produce  the  phenomena  of  asthma.  The  office  of  the  bronchial  muscles 
seems  more  probably  to  be  that  of  supporting  muscles,  regulating  and 
supporting  the  bronchi  against  atmospheric  pressure  and  undue  violence 
of  exertion.  The  recent  experiments  of  Riegel  and  Edinger  have  shown 
conclusively  that  irritation  of  the  vagus  does  not  provoke  a  bronchial 
spasm,  but  rather  a  spasm  of  the  diaphragm ;  Biermer,  the  earnest 
defender  of  the  theory  of  bronchial  contractibility,  is  forced  to  say 
that  although  stimulation  of  the  vagus  may  not  produce  marked  con- 
tractions of  the  bronchial  muscles,  we  have  not  yet  found  the  proper 
experiments  necessary  to  prove  it,  and  possibly  the  stimulation  must  be 
to  the  pulmonary  sympathetic  plexus  rather  than  to  the  vagus.  That 
spasm  of  the  glottis  and  spasm  of  the  diaphragm  occur  in  the  asthmatic 
cannot  be  denied  by  any  one  who  has  made  a  study  of  the  disorder ;  the 
symptoms  of  those  conditions  are  so  marked,  and  their  occurrence  so 
frequent,  that  they  cannot  be  overlooked;  but  that  they  are  part  of  the 
essential  nature  of  asthma  is  not  true,  as  we  find  many  cases  of  asthma 
in  which  they  are  wanting.  Spasm  of  the  diaphragm  can  never  produce 
the  mechanical  rales  always  found  in  asthma,  although  in  certain  cases 
it  may  play  an  important  part  in  producing  the  great  distention  of  lung 
vesicles  seen  in  the  later  stage  of  the  disease.  The  theory  of  Weber, 
that  the  paroxysm  is  due  to  vasomotor  turgescence  or  dilatation  of  the 
mucous  membrane  of  the  bronchi,  finds  complete  support  in  the  clinical 
picture  of  asthma :  the  transient  and  rapid  variations  of  the  physical 
sounds,  the  presence  of  the  dry  and  moist  rales,  and  the  acute  distention 
of  the  lungs  seen  in  pronounced  attacks  of  the  disease.  This  theory, 
however,  is  directly  contradictory  to  the  acknowledged  physiological 
effect  of  the  drugs  which  are  generally  recognized  as  most  useful  in 
allaying  the  paroxysm ;  the  nitrites,  chloral,  and  morphia  are  all 
known  as  relaxants  and  anti-spasmodics,  and  their  use  could  only  in- 
crease the  distress  if  the  dyspnoea  was  due  to  a  vasomotor  dilatation 
of  the  vessels  of  the  bronchial  mucous  membrane.  The  action  of 
chloral  and  morphine  could  be  explained  by  their  effect  on  the  nerve- 
centres  ;  but  the  efficacy  of  the  nitrites  finds  here  no  support.  The 
physiological  action  of  venous  blood  and  carbonic  acid  on  the  arterioles 
and  their  actual  eflfect  in  asthma  negative  the  existence  of  a  vasomotor 
dilatation  of  the  arterioles  as  a  cause  of  the  paroxysm.  Ludwig  and 
Severini  have  shown  that  venous  blood,  when  circulated  for  a  length  of 
time,  causes  the  vessels  to  dilate,  and  that  a  large  amount  of  carbonic 
acid  in  the  blood  causes  a  dilatation  of  the  vessels.  The  natural  sequence 
of  an  asthmatic  paroxysm  is  extreme  venosity  of  the  blood,  with  an 
accumulation  of  carbonic  acid  through  its  imperfect  aeration.     These 
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conditions  in  reality  existing  to  such  an  extreme  degree  in  the  asthmatic 
paroxysm,  would  simply  increase  the  paroxysm  if  the  disturbance  were 
due  to  vasomotor  paralysis  of  the  vessels ;  whilst,  in  fact,  we  find  them 
to  be  essential  elements  in  the  natural  cessation  of  the  attack. 

In  a  paper  read  before  the  American  Laryngological  Society,  at 
Detroit,  in  1885,  I  described  a  condition  of  the  nasal  mucous  membrane 
seen  in  certain  patients.  This  condition  is  characterized  by  pallor, 
swelling,  and  an  oedematous  condition  of  the  membrane.  When  irritated 
as  by  the  touch  of  a  probe  or  any  other  irritant,  the  swelling  is  increased 
and  a  profuse,  thin  or  watery  secretion  is  poured  out.  This  condition 
promptly  subsides  after  the  inhalation  of  nitrite  of  amyl,  ether,  or  the 
instillation  of  atropine  or  morphia;  but  remains  unchanged  on  the 
application  of  cocaine.  These  cases  occurred  in  persons  of  a  marked 
nervo-vascular  temperament,  and  in  whom  functional  nerve  disturbances 
were  common.  The  existence  of  pallor,  more  or  less  marked,  and  a 
marked  oedematous  condition  of  the  mucous  membrane,  distinguish 
this  condition  from  that  ordinarily  seen  in  vasomotor  catarrh.  In  the 
latter  condition  there  is  hypersemia  with  dilatation  of  the  vessels ;  but 
in  the  former  the  pallor  completely  negatives  the  idea  of  a  dilated  con- 
dition of  the  vessels,  and  the  opposite  condition  must  exist.  The  action 
of  the  drugs  indicated  in  these  cases  rather  a  spasm  of  the  arterioles, 
and  I  have  chosen  to  consider  the  disturbance  of  the  nasal  membrane  to 
be  due  to  a  vasomotor  spasm  of  the  arterioles  of  the  membrane.  The 
following  case,  in  which  this  peculiar  condition  was  the  accompaniment 
)f  a  facial  neuralgia,  is  presented  as  a  perfect  type  of  the  condition  : 

A.  M.,  merchant,  florid,  stout,  about  forty-five  years  of  age,  was 
brought  to  me,  complaining  of  facial  neuralgia  of  the  left  side  and  great 
obstruction  in  the  nostril  of  that  side.  He  said  that  this  obstruction  of 
the  nostril  had  occurred  simultaneously  with  the  attack  of  the  neuralgia; 
that  at  times  it  was  so  great  as  completely  to  close  the  canal.  There  was 
a  profuse  discharge  of  a  thin,  limpid  fluid,  which  was  greatly  increased 
on  the  application  of  any  irritant,  such  as  dust,  or  the  touch  of  the 
probe.  These  same  agents  also  had  a  marked  effect  in  increasing  the 
swelling  of  the  cavernous  tissue.  On  inspection  the  right  nostril  was 
found  normal ;  the  left  nostril  was  almost  completely  occluded  by  the 
pallid  membrane  of  the  swollen  cavernous  bodies,  almost  as  pale  as 
that  seen  in  a  corpse.  It  presented  an  oedematous,  boggy  appearance, 
as  if  the  whole  tissue  was  saturated  with  secretion,  and  on  any  irritation 
this  was  poured  out  in  a  profuse  discharge  of  a  thin,  limpid  character. 
This  entirely  subsided  with  a  subsidence  of  the  facial  neuralgia. 

A  study  of  these  cases  led  me  to  surmise  that  possibly  an  analogous 
condition  may  exist  in  the  mucous  membrane  of  the  bronchi  during 
asthmatic  attacks.  I  examined  a  large  number  of  asthmatics  during 
the  paroxysm  with  the  laryngoscope  mirror,  and  found  that  during  the 
paroxysms  the  mucous  membrane  of  the  pharynx,  including  the  uvula, 
presented  a  similar  pallid,  oedematous  appearance ;  that  the  membranes 
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of  the  larynx  and  trachea  appeared  paler  and  more  swollen  than  nor- 
mal, but  not  so  oedematous  as  that  of  the  pharynx.  When  portions  of 
the  membrane  were  inflamed,  as  is  common  in  asthma,  the  inflamed  area 
presented  more  the  pale  red  of  an  intensely  ansemic  or  phthisical  subject 
than  the  rosy  red  of  ordinary  hyperajmia  or  inflammation.  This  is  in 
direct  contradiction  to  the  observation  of  Storck,  who  claims  to  have 
found  the  larynx  and  trachea  congested  during  the  attack.  If  these 
conditions  can  be  seen  to  exist  during  the  asthmatic  paroxysms  in  the 
upper  air-passages  as  far  as  inspection  is  possible,  I  think  we  are  fully 
justifiable  in  reasoning  that  an  analogous  condition  exists  in  the  bronchi. 
The  normal  functional  differences  between  the  mucous  membrane  of  the 
bronchi  and  that  of  the  upper  air-passages  would  somewhat  change  the 
picture,  more  especially  as  the  excessive  glandular  secretions  would  be 
greatly  diminished  in  quantity  or  even  w^anting.  A  similar  condition  to 
this  we  find  existing  in  the  sympathico-tonica  type  of  migraine  (Eulen- 
burg),  with  vascular  spasm  and  diminished  supply  of  blood  in  the  brain. 

I  would,  then,  consider  asthma  to  be  a  disorder  of  vascular  irritability ; 
that  the  paroxysm  is  directly  due  to  a  partial  occlusion  or  cylindrical 
narrowing  of  the  lumen  of  the  bronchi  through  the  swelling  of  the 
bronchial  mucous  membrane;  that  this  swelling  is  caused  by  a  vasomotor 
spasm  of  the  arterioles  with  a  saturation  of  the  tissues  by  the  liquor 
sanguinis ;  this  condition  is  accompanied  by  a  general  high  blood 
pressure. 

With  this  theory  we  find  a  complete  explanation  of  all  the  physical 
signs  of  asthma.  We  see  the  possibility  of  the  rapid  changes  of  physical 
signs  observed  during  the  paroxysms,  and  we  have  in  its  support  the 
physiological  action  of  all  the  drugs  which  experience  proves  to  be  of 
value  in  allaying  the  paroxysm — the  nitrite  of  amyl,  morphia,  chloral, 
lobelia,  and  iodide  of  potash  in  their  action  allay  the  spasm  at  the  same 
time  that  they  tend  to  reduce  general  blood  pressure ;  whilst  drugs  like 
the  bromides  prove  of  little  value  in  breaking  the  paroxysms  when  once 
in  force,  although  they  are  serviceable  in  preventing  a  recurrence. 


ENVIRONMENT  IN  ITS  RELATION  TO 
THE  PROGRESS  OF  BACTERIAL  INVASION  IN  TUBERCULOSIS. 

By  E.  L.  Trudeau,  M.D., 

OF  SABANAC  LAKE,    N.  Y. 

Though  much  light  has  been  thrown  of  late  on  the  etiology  of  tuber- 
culosis by  the  labors  of  Koch,  Baumgarten,  Weigert,  and  others,  the 
conditions   which   lead   to   tubercular   infection   are   yet   shrouded   in 
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mystery,  and  many  clinical  facts  and  teachings  remain  seemingly  at 
variance  with  the  new  doctrine.  The  older  clinical  medicine  on  one 
side  points  to  unhygienic  surroundings,  malnutrition,  struma,  defect  of 
anatomical  structure,  and  heredity  as  the  main  causes  of  tubercular 
disease,  while  experimental  research  brings  evidence  not  easily  to  be 
thrust  aside  to  support  its  claim  to  have  discovered  in  the  bacillus  tuber- 
culosis the  virus  which  is  essential  to  the  production  of  this  fatal  class 
of  maladies. 

The  acknowledged  causes  of  consumption  may  conveniently  be 
divided  into  those  operating  before,  and  after  birth,  the  former  coming 
under  the  general  heading  of  heredity,  the  latter  of  environment.  The 
problems  of  heredity  are  most  complex  and  reach,  as  yet,  far  into  the 
domain  of  hypothesis ;  but  the  effect  of  environment  in  its  relation  to 
bacillary  invasion  may  more  readily  be  subjected  to  study.  So  much  do 
certain  conditions  of  air,  light,  food,  and  especially  habitation  influence 
the  etiological  history  of  the  development  of  consumption  that  a  predic- 
tion as  to  the  prevalence  of  the  disease  in  any  given  locality  may  often 
be  based  on  a  thorough  knowledge  of  these  conditions.  Drs.  Bowditch 
and  Pepper^  in  this  country,  and  Dr.  Buchman^  in  England,  have  done 
most  valuable  work  in  this  direction  and  the  results  of  their  labors  alone 
seem  suflicient  to  establish  the  fact  that  environment  is  a  most  potent 
factor  in  the  causation  of  tuberculosis.  What,  however,  are  its  rela- 
tions, if  any,  to  the  development  and  progress  of  bacillary  invasion  ? 
To  determine  how  far  extremes  of  environment  favor  or  arrest  the 
progress  of  germ  infection  and  to  what  degree  they  are  mutually  or 
independently  concerned  in  the  causation  of  tuberculosis,  has  been  the 
object  of  this  research  and  an  answer  to  the  three  following  questions 
sought. 

First.  What  results  ensue  when  both  bacillary  infection  and  unhygienic 
surroundings  are  made  to  coexist  in  tuberculosis? 

Second.  Are  unhygienic  surroundings,  when  every  known  precaution 
has  been  taken  to  exclude  the  bacillus,  sufficient  of  themselves  to  bring 
about  the  disease  ? 

Third.  Is  bacillary  infection  invariably  progressive  in  animals  placed 
under  the  best  conditions  of  environment  attainable  ? 

Experiments. — Fifteen  rabbits  were  made  use  of  and  divided  in 
three  lots,  each  set  of  animals  being  placed  under  conditions  best  adapted 
to  answer  in  the  results  noted  the  three  questions  already  referred  to. 

Experiment  No.  1 .  Five  rabbits  were  inoculated  in  the  right  lung  and 
in  the  left  side  of  the  neck  with  five  minims  of  sterilized  water  in  which 
was  suspended  a  sufficient  quantity  of  a  pure  culture  (third  generation) 
of  the  tubercle  bacillus  to  render  the  liquid  quite  perceptibly  turbid. 

1  New  York  Medical  Journal,  Dec.  4,  1886. 

2  Ninth  and  Tenth  Report,  Medical  Officer,  Privy  Council,  66-67. 
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The  needle  of  the  Koch's  inoculating  syringe  was  inserted  subcu- 
taneoiisly  on  the  left  side  of  the  neck  and  in  the  third  intercostal  space 
to  a  depth  of  thirty  millimetres  on  the  right  side.  These  animals  were 
then  confined  in  a  small  box  and  put  in  a  dark  cellar.  They  were  thus 
deprived  of  light,  fresh  air,  and  exercise,  and  were  also  stinted  in  the 
quantity  of  food  given  them  while  being  themselves  artificially  infected 
with  the  tubercle  bacillus. 

Experiment  No.  2.  Five  healthy  rabbits  were  placed  under  the  follow- 
ing conditions :  A  fresh  hole  about  ten  feet  deep  was  dug  in  the  middle 
of  a  field,  and  the  animals  having  been  confined  in  a  small  box  with 
high  sides  but  no  top,  were  lowered  to  the  bottom  of  this  pit,  the  mouth 
of  which  was  then  covered  with  boards  and  fresh  earth.  Through  this 
covering  a  small  trap  door  was  cut  which  was  only  opened  long  enough 
each  day  to  allow  of  the  food,  consisting  of  a  small  potato  to  each 
rabbit,  being  thrown  to  the  animals.  So  damp  was  the  ground  at  the 
bottom  of  this  pit  that  the  box  in  which  the  rabbits  were  confined  was 
constantly  wet.  Thus  these  animals  were  deprived  of  light,  fresh  air, 
and  exercise,  furnished  with  but  a  scanty  supply  of  food  while  breathing 
a  chill  and  damp  atmosphere,  though  free  from  disease  themselves  and 
removed  as  far  as  possible  from  any  accidental  source  of  bacterial 
infection. 

Experimeyit  No.  3.  Five  rabbits  having  been  inoculated  in  precisely 
the  same  manner  as  the  animals  in  the  first  experiment,  were  at  once 
turned  loose  on  a  small  island  in  June,  1886.  It  would  be  difficult  to 
imagine  conditions  better  suited  to  stimulate  the  vitality  of  these  animals 
to  the  highest  point  than  were  here  provided.  They  lived  all  the  time 
in  the  sunshine  and  fresh  air,  and  soon  acquired  the  habit  of  constant 
motion  so  common  in  wild  animals.  The  grass  and  green  shrubs  on  the 
island  afforded  all  the  fresh  food  necessary  and  in  addition  they  were 
daily  provided  with  an  abundant  supply  of  vegetables.  Thus,  while 
artificially  infected  themselves  they  were  placed  in  the  midst  of  condi- 
tions well  adapted  to  stimulate  their  vital  powers  to  the  highest  point 
attainable. 

Results. — Experiment  No.  1.  Four  of  the  inoculated  rabbits  confined 
in  the  cellar  died  within  three  months :  in  all  of  them  the  injected  lung 
was  extensively  diseased ;  the  other  lung  and  the  bronchial  glands  being 
also  more  or  less  involved  and  tubercles  in  various  stages,  but  sufficiently 
advanced  to  be  macroscopical,  were  found  in  the  pleura,  peritoneum, 
spleen,  and  liver;  from  these  lesions  pure  cultures  of  tubercle  bacilli 
were  obtained.  The  fifth  rabbit  survived  and  w^as  killed  four  months 
after  injection ;  at  the  autopsy  the  right  lung  was  found  solidified  and 
shrivelled,  the  upper  portion  being  almost  entirely  destroyed,  while  a 
bronchial  gland  as  large  as  a  hazelnut,  filled  with  creamy  pus,  occupied  » 
the  right  chest ;  tubercles,  which  in  many  places  had  i3ecome  cheesy,  J 
studded  the  upper  portion  of  the  left  lung.  The  other  organs  were 
healthy. 

Experiment  No.  2.  The  five  uninoculated  and  healthy  rabbits  placed 
in  the  damp  pit  were  all  living  at  the  end  of  four  months.  They  were 
emaciated  and  their  coats  were  rough,  but  they  still  seemed  about  as 
active  as  at  the  beginning  of  the  experiment.  They  were  all  killed 
within  a  few  days  of  each  other,  but  a  careful  examination  of  their 
organs  r   ^  ealed  nothing  abnormal  in  any  of  them. 
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Experiment  No.  3.  One  of  the  five  rabbits  which  were  allowed  to  run 
at  large  died  just  one  month  after  inoculation.  The  lower  portion  of 
the  lung  was  solidified,  the  bronchial  glands  enlarged,  as  well  as  the 
axillary  glands  on  the  left  side,  and  a  few  tubercles  were  made  out  in  the 
spleen.  The  left  lung  and  all  the  other  organs  were  sound.  The  four 
other  rabbits  remained  apparently  in  perfect  health,  and  so  active  had 
they  become  that  two  of  them  could  only  be  captured  with  the  aid  of  a 
gun.  All  four  animals  were  killed  at  the  beginning  of  November,  or 
four  months  after  inoculation.  They  were  loaded  with  adipose  tissue 
and  their  flesh  was  so  firm  and  red  as  to  be  in  striking  contrast  to  the 
blanched  and  flabby  muscles  of  the  other  rabbits  previously  examined. 
All  the  organs  were  healthy  and  even  the  points  of  inoculation  could 
not  be  made  out. 

A  review  of  the  evidence  afforded  by  these  experiments  confirms  the 
view  that  the  production  of  tuberculosis  is  a  most  complex  problem  and 
one  in  which  many  elements  besides  the  bacillus  enter.  How  surely 
and  rapidly  this  microbe  accomplishes  its  work  when  the  normal  resisting 
power  of  the  system  is  for  any  cause  lowered,  is  well  shown  by  the 
manner  in  which  the  first  lot  of  animals  succumbed.  Localized  tuber- 
culosis was  in  every  instance  but  one  quickly  followed  by  general 
systemic  infection  and  death.  That  animals  kept  in  most  laboratories 
are  frequently  confined  under  conditions  of  air,  light,  and  overcrowding, 
Avhich  may  materially  influence  the  results  of  investigations  in  a  disease 
of  the  nature  of  tuberculosis,  can  hardly  be  denied  and  should  be  kept 
in  view. 

Necessarily  imperfect  so  far  as  affording  protection  from  bacillary 
infection  as  were  the  conditions  under  which  the  animals  in  Experiment 
No.  2  were  placed,  the  results  obtained  seem  to  indicate  that  unfavorable 
environment  and  the  consequent  malnutrition  which  invariably  follows 
existence  amidst  unhygienic  surroundings  are  not  sufi[icient  of  them- 
selves to  cause  tuberculosis.  The  fate  of  the  animals  allowed  to  run 
wild  is  most  instructive,  inasmuch  as  it  seems  to  indicate  that  in  a  great 
majority  of  instances  resistance  to  the  invasion  of  so  deadly  a  germ  as 
the  tubercle  bacillus  is  possible  in  the  artificially  produced  disease,  pro- 
vided the  vital  and  nutritive  processes  of  the  animal  are  stimulated  to 
the  highest  possible  state  of  activity. 

In  estimating,  however,  the  power  of  environment  in  rendering  these 
rabbits  insusceptible  to  the  disease,  it  must  be  remembered  that  in  them 
the  tuberculosis  was  an  artificial  one,  produced  in  previously  sound  ani- 
mals, and  not  the  culmination,  as  in  the  spontaneous  disease  in  man  and 
animals  of  many  debilitating  causes,  acting  often  through  long  periods 
of  time,  and  impairing  the  resisting  power  of  the  system  to  such  a 
degree  as  to  allow  of  spontaneous  infection.  That  incipient  phthisis  is 
frequently  recovered  from  is  demonstrated  by  the  results  of  autopsies  on 
individuals  dying  from  other  causes,  and  by  a  long  list'  of  clinical 
observations.    The  interesting  cases  of  tubercular  inoculation  in  circum- 
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cised  cliildren  recently  reported  by  Lehman/  furnish  proof  that  so 
large  a  number  as  thirty  per  cent,  of  recoveries  may  occur,  after  artificial 
inoculation,  even  when  profound  systemic  infection  has  existed.  Experi- 
mental research  has  already  furnished  proof  of  the  potency  of  environ- 
ment in  determining  microbic  diseases  in  animals  otherwise  insusceptible. 
Thus,  Pasteur^  succeeded  in  killing  hens  with  anthrax,  after  reducing 
their  naturally  high  temperature  by  keeping  them  partially  immersed 
in  cold  water,  though  these  birds  in  their  usual  surroundings  are  proof 
against  this  microbe.  Gibier^  gave  the  same  disease  to  fish,  and  Metz- 
chinkoflT*  to  frogs,  by  warming  the  water  in  which  they  lived,  after  fail- 
ins;  to  infect  them  in  their  natural  environment.  Wild  animals  and 
game  birds,  which,  in  their  wild  state,  are  never  known  to  die  of  tubercu- 
losis, rapidly  succumb  to  the  malady  when  placed  in  confinement,  and 
the  North  American  Indians,  among  whom  phthisis  is  practically 
unknown  while  living 'a  savage  life,  are  decimated  by  consumption  when 
placed  under  the  trying  restrictions  of  a  more  civilized  mode  of  exist- 
ence. 

If,  therefore,  environment  is  so  potent  a  factor  in  determining  bacterial 
infection,  are  its  effects  on  the  future  course  of  the  malady  when  it  has 
occurred  to  be  disregarded  ?  How^  potent  may  be  its  influence  is  demon- 
strated by  the  widely  diflfering  results  obtained  in  the  inoculated  rabbits 
allowed  to  run  wild,  and  those  confined  amidst  unhygienic  surroundings. 
That  it  is  not,  however,  more  than  a^^  predisposing  cause  of  the  disease, 
seems  indicated  by  the  survival  of  the  animals  in  Experiment  No.  2, 
which,  though  they  were  deprived  of  fresh  air,  light,  and  exercise,  and 
stinted  in  the  amount  and  quality  of  their  food  for  over  three  months, 
developed  no  organic  lesions.  Thus  it  would  seem  that  the  local  mischief 
having  been  produced,  the  future  type  assumed  by  the  morbid  pro- 
cesses, and  even  the  ultimate  result,  is  greatly  dependent  on  the  resisting 
power  evinced  by  the  individual,  which  may  be  computed  as  the  sum 
total  of  all  the  conditions  which  affect  individual  vitality  through 
heredity  and  environment. 

The  two  ultimate  elements  in  this  struggle  for  existence  are  the  bacil- 
lus and  the  cell.  Though  in  its  infancy,  bacteriology  already  points  to 
the  cell  as  an  active  factor  in  resisting  the  progress  of  bacterial  invasion. 
Metzchinkoff^  saw  the  lymph  cells  of  the  frog  englobe  and  destroy 
anthrax  bacilli,  and  Wyssokowitsch^  found  the  microbes  which  he 
injected  in  the  circulation  of  animals,  taken  up  by  the  endothelial  cells 
lining  the  capillaries  of  various  organs,  where  they  finally  became 
destroyed.     Suppuration  is  now  being  looked  upon  by  some  as  a  con- 


1  Deutsch.  med.  Wochensch.,  1886,  Nos.  9-13. 

2  Les  Bacteries,  Cornil  and  Babes,  page  582.  3  ibid.,  page  581. 

*  Vircbow's  Archlv,  vol.  xlviii.  p.  503.  6  Virchow's  Archiv,  vol.  xlviii.  p  503. 

«  Ueber  die  Shicksal  der  ins  blut  injicerten  Mikroorganism.    Zeitscbrift  f iir  Hygiene,  Bd.  i.  Heft  1 


I 


:n[acewen,  pupil  in  its  semeiological  aspects.    123 

servative  process  in  which  the  leucocytes  are  thrown  out  in  great  num- 
bers, to  destroy  bacteria,  and  as  a  barrier  to  systemic  infection.  The 
peculiar  relation  of  the  bacilli  to  the  nuclei  in  the  giant  cells  themselves, 
suggests  the  possibility  of  an  antagonism  between  the  two.  As  the 
pathogenic  qualities  of  infectious  germs  may  in  many  instances  be  abro- 
gated or  diminished  at  will,  as  in  the  preliminary  manipulation  of 
bacteria  used  in  vaccinations,  by  placing  them  under  peculiar  condi- 
tions of  environment  which  rob  them  of  their  virulence,  or  modify 
it,  so  may  the  resisting  power  of  their  natural  enemies,  the  cells  of  the 
body,  be  diminished  or  increased  by  the  same  means.  Watson  Cheyne,^ 
in  a  review  of  some  of  his  recent  experiments,  after  describing  the 
manner  in  which  large  quantities  of  putrefactive  and  non-pathogenic 
bacteria  are  destroyed  when  injected  into  the  blood-current  of  rabbits, 
adds  "  but  this  does  not  occur  if  the  animal  is  in  a  bad  state  of  health." 

Viewed  in  this  light,  the  teachings  of  clinical  medicine,  the  knowledge 
obtained  by  a  study  of  the  therapeutics  of  the  disease,  and  the  proof 
offered  by  experimental  research,  are  in  perfect  accord.  All  measures 
which  tend  to  increase  the  vitality  of  the  body  cells  have  been  found  to 
be  precisely  those  which  are  most  effectual  in  combating  tuberculosis ; 
one  by  one,  specific  methods  of  treatment,  which  for  a  season  enjoyed 
popularity,  have  fallen  into  disuse,  and  hygiene,  climate,  and  feeding — 
in  other  words,  a  favorable  environment — have  alone  given  results  which 
have  stood  the  test  of  time. 

A  consideration  of  the  evidence  offered  by  this  study,  therefore, 
teaches  that  though  environment  may  bear  but  the  relation  of  a  predis- 
posing cause  to  microbic  infection,  it  is,  nevertheless,  a  potent  factor  in 
determining  the  future  type,  and  even  the  final  results  of  the  disease, 
and  that  if  we  may  not  under-estimate  the  pathogenic  properties  of  the 
bacillus,  the  effect  of  extremes  of  environment  on  the  resisting  power  of 
the  cells  of  the  body  is  an  element  in  this  complex  problem  which  should 
lot  be  ignored. 


THE  PUPIL  IN  ITS  SEMEIOLOGICAL  ASPECTS. 
By  William  Macewen, 

BURGEON  TO,  AND  LECTURER  ON  SURGERY,  ROYAL  INFIRMARY,  AND 
SURGEON  TO  CHILDREN'S  HOSPITAL,  GLASGOW. 

Many  observations  have  been  made,  from  numerous  standpoints,  re- 
garding pupillary  conditions,  yet  with  a  few  notable  exceptions,  they 
have  been  studied  in  an  isolated  manner,  relative  to  the  particular  disease 
or  lesion  of  which  they  might  be  more  or  less  symptomatic.  •  They  have 

1  Bacteriology.    Amer.  Jouru.  Med.  Sci.,  January,  1887. 
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been  often  looked  upon,  and  are  still  regarded  by  some,  as  curious,  in- 
teresting, but  erratic  phenomena,  far  too  variable  to  be  depended  upon, 
and  without  any  connecting  thread  upon  which  these  conditions,  as  seen 
in  a  variety  of  diseases,  could  be  strung.  Few  attempts  have  been  made 
to  grasp  pupillary  manifestations  as  a  whole,  still  fewer  to  reduce  the 
varying  phenomena  to  principles  or  to  reduce  the  laws  by  which  they  are 
controlled. 

Among  the  papers  dealing  with  the  pupil  as  a  whole,  that  of  Dr. 
Alph.  Drouin  is  one  of  the  most  complete,  and  the  writer  is  indebted  to 
that  work  for  information,  especially  from  the  section  devoted  to  anatomy 
and  physiology.  Mr.  Hutchinson's  excellent  papers  on  the  "  Symptom 
Significance  of  Different  States  of  the  Pupil,"  published  in  the  first 
volume  of  Brain,  contain  much  that  is  of  value,  to  which  the  reader's 
attention  is  directed. 

In  the  present  paper  it  is  intended  to  give,  first,  with  the  view  of  re- 
freshing the  mind  of  the  reader,  a  brief  outline  of  the  physiological 
phenomena  pertaining  to  the  movements  of  the  pupil,  and  thereafter  to 
present  a  series  of  personal  observations  from  which  certain  conclusions 
have  been  drawn. 

Physiological  Outline. — The  optic  nerves  have  no  direct  control 
over  the  pupil.  The  impression  produced  by  light  falling  upon  the 
retina  passes  through  the  second  nerves  to  the  corpora  quadrigemina, 
which  communicate  an  impulse  to  the  oculomotor  centres,  and  so  cause 
pupillary  contraction.  The  second  is  thus  the  afferent  nerve  in  this  re- 
flex (excito-motor)  action.  This  reflex  phenomenon  may  be  brought 
about  not  only  by  the  impression  of  light  upon  the  retina,  but  also  by 
mechanical  stimulation  of  the  optic  nerv^es,  which  induces  in  them  a 
sensation  of  light.  When  both  optic  nerves  are  divided  or  paralyzed, 
dilatation  and  immobility  of  the  pupils  ensue.  Paralysis  of  one  optic 
nerve  produces  dilatation  of  the  pupil  with  blindness  on  the  same  side  as 
the  lesion ;  but  owing  to  the  preservation  of  consensual  movements  the 
pupil  of  the  injured  eye  contracts  when  impressions  of  light  are  made 
upon  the  sound  retina,  though  these  are  quicker  and  stronger  on  the 
sound  side.  Therefore,  pupillary  phenomena  are  sometimes  wanting 
when  only  one  optic  is  paralyzed,  owing  to  the  preservation  of  consensual 
movements ;  in  this  way  it  differs  from  unilateral  lesions  of  the  third, 
which  always  affect  the  corresponding  pupil  in  a  very  definite  way. 
Section  or  destruction  of  one  optic  tract  produces  dilatation  of  the  oppo- 
site pupil,  and  blindness  of  the  opposite  eye. 

The  third  nerve  takes  origin  beneath  the  floor  of  the  aqueduct  of 
Sylvius,  and  supplies  the  ciliary  muscle  and  sphincter  of  the  iris,  besides 
all  the  muscles  of  the  globe  with  the  exception  of  the  external  rectus 
and  superior  oblique.  When  the  third  nerve  is  stimulated  contraction 
of  the  pupil  on  the  same  side  ensues,  and  when  it  is  divided  or  paralyzed 
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the  pupil  dilates ;  it  no  longer  responds  to  the  action  of  light,  and  accom- 
modation is  abolished.  When  the  central  portion  of  a  cut  oculomotor 
is  stimulated,  the  opposite  pupil  becomes  contracted,  provided  the  nerve 
on  the  opposite  side  remains  intact,  in  mydriasis  as  a  sequent  of  oculo- 
motor paralysis,  the  pupil  may  be  made  to  dilate  still  further  by  either 
stimulating  the  sympathetic,  or  by  the  action  of  atropine.  In  man, 
pathological  lesions  of  the  third  nerve  generally  result  in  mydriasis, 
though  the  writer  has  seen  a  case  of  a  contracted  pupil  due  to  neuritis 
of  the  third  on  the  same  side ;  and  M.  Voisin  found  in  one  instance,  in 
the  case  of  a  general  paralytic  who  had  unequal  pupils,  one  of  which  was 
contracted,  that  there  was  an  effusion  of  blood  into  the  nucleus  of  origin 
of  the  third  on  the  same  side.  Besides  its  action  on  the  pupil,  paralysis 
of  the  third  when  complete  causes  paralytic  ptosis,  strabismus  outward 
and  downward,  slight  protrusion,  and  immobility  of  the  eyeball.  There 
is,  of  course,  inability  to  adduct  the  eyeball,  and  consequent  double 
vision.  It  is  well  to  recollect  that  paralysis  may  be  confined  to  individual 
branches  of  the  nerve.  Unilateral  affections  of  the  third  show  them- 
selves in  the  pupil  on  the  same  side  as  the  lesion  in  the  brain.  Intra- 
cranial unilateral  section  of  the  fifth  nerve  causes  on  the  same  side  as 
the  lesion,  fixity  of  the  eyeball,  contraction  and  immobility  of  the  pupil. 
The  want  of  sensibility  soon  leads  to  inflammation  and  ultimate  destruc- 
tion of  the  eyeball.  The  same  pupillary  effect  is  produced  on  section  of 
the  sympathetic,  and  some  suppose  that  the  action  of  the  fifth  on  the 
pupil  is  due  to  the  vasomotor  filaments  which  it  contains. 

The  centre  for  dilatation  of  the  pupil  is  situated  in  the  medulla 
oblongata.  Thence  the  fibres  make  their  exit  partly  through  the 
trigeminus,  partly  through  the  lateral  columns  of  the  cord,  in  the  cilio- 
spinal  region  (from  the  sixth  cervical  to  the  third  dorsal  vertebrae), 
passing  out  by  the  two  lowest  cervical  and  the  first  two  dorsal  nerves 
into  the  cervical  sympathetic.  The  latter  fibres  find  their  way  to  the 
iris,  not  only  through  the  cervical  sympathetic,  but  also  by  the  cavernous 
plexus,  lenticular  ganglion,  and  ciliary  nerves.  It  may  be  interesting 
to  note,  as  having  a  bearing  on  the  question  of  the  power  of  the  vaso- 
motor system  on  the  iris,  that  Landois  and  Stirling  state  that  though  the 
vasomotor  and  oculo-pupillary  fibres  "  lie  in  the  same  trunk  in  the 
neck  they  do  not  issue  from  the  cord  by  the  same  nerve  roots ;  the  latter 
come  out  of  the  cord  with  the  anterior  roots  of  the  first  and  second  dor- 
sal nerves  (dog),  while  section  of  the  cord  between  the  second  and  fourth 
dorsal  vertebrae  produces  the  vasomotor  changes  only."^  It  may,  how- 
ever, be  difiicult  to  ascertain  whether  the  latter  sections  produce  direct 
pupill'ary  effects,  as  the  pupil  may  be  influenced  by  the  state  of  the 
bloodvessels.     More   definite   information    on   this   point  is   necessary. 

^  Fcrrier  states  that  in  the  monkey  the  second  dorsal  is  the  only  nerve  issuing  from  the  ciliospinal 
axis  which  produces  dilatation  of  the  pupil  on  irritation. 
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When  the  cervical  sympathetic  is  stimulated,  dilatation  of  the  pupil  en- 
sues ;  and  when  it  is  divided  or  paralyzed,  the  pupil  contracts.  Similar 
results  follow  like  causes  applied  to  the  medulla,  and  especially  to  the 
ciliospinal  zone.  Budge  describes  this  as  the  centre  for  the  dilatation 
of  the  pupi],  and  it  may  be  looked  upon  as  a  secondary  centre.  If  it  be 
admitted  that  there  are  radiating  fibres  in  the  iris,  then  these  are  in- 
nervated by  the  sympathetic,  causing  dilatation  of  the  pupil,  while  the 
oculomotor  innervates  the  circular  fibres.  But  Rouget,  and  many 
others,  do  not  admit  the 'existence  of  radiating  fibres,  explaining  the 
action  of  the  cilio-spinal  axis  on  the  pupil  as  being  due  solely  to  its 
vasomotor  control. 

When  the  cervical  sympathetic  is  divided,  the  vessels  of  the  corre- 
sponding side  of  the  head,  face,  ear,  and  mucous  membrane  of  the  mouth, 
become  dilated ;  there  is  sweating  on  that  side  of  the  head,  elevation  of 
temperature,  the  vessels  of  the  iris  are  engorged  with  blood,  and  there  is 
contraction  of  the  pupil.  If  the  peripheral  end  of  the  cut  sympathetic 
be  electrically  stimulated  all  these  phenomena  disappear,  and  the  pupil 
dilates.  Many  infer  from  these  and  other  phenomena,  that  the  action 
of  the  sympathetic  on  the  pupil  is  exercised  through  the  intermediary 
of  the  bloodvessels. 

Unilateral  excitation  of  the  cord  in  the  ciliospinal  region  produces 
dilatation  of  the  pupil  on  the  same  side.  Although  the  ciliospinal  zone 
is  specially  susceptible  to  impressions  giving  rise  to  pupillary  phenomena, 
yet  irritation  applied  to  almost  any  part  of  the  cord  is  apt  to  be  followed 
by  dilatation  of  the  pupil.  This  centre  is  likewise  connected  with  the 
aflferent  sensory  nerves,  so  that  painful  impressions  on  the  skin  and 
mucous  membranes  may  reflexly  produce  dilatation  of  the  pupils. 

When  the  corpora  quadrigemina  are  irritated,  both  pupils  contract, 
and  when  destroyed,  dilatation  with  immobility  of  pupils  and  destruction 
of  sight  ensue.  It  will  be  observed,  that  the  pupillary  effect  is  similar 
to  that  produced  by  lesions  of  the  third  nerve. 

Were  Longet's  observation  correct,  one  could  remove  from  an  animal 
the  whole  brain,  with  the  exception  of  the  corpora  quadrigemina,  without 
producing  any  pupillary  indication.  The  writer  would  like  to  have 
further  evidence  on  this  point  before  accepting  this  statement  as  a  fact.^ 
Even  were  it  the  case,  it  would,  as  M.  Drouin  points  out,  not  be  correct 
to  conclude  that  lesions  of  the  cortical  masses  have  no  effect  upon  the 
movements  of  the  iris,  as  various  encephalic  modifications  have  distinctive 
pupillary  indications.  It  is  supposed  that  there  are  two  cortical  motor 
centres  for  the  pupil ;  the  one  situated  in  the  base  of  the  first  and  second 
frontal  convolutions,  which,  on  irritation,  causes  dilatation  of  the  pupil 

1  Ferrier  states  that  in  animals  deprived  of  their  cerebral  hemispheres,  a  flash  of  light  before  their 
eyes  will  cause  the  pupils  to  contract.  Judging  from  this,  the  pupils  must  be  either  medium  or  diluted 
in  such  cases. 
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through  the  ciliospiDal  subcentre ;  the  other  located  in  the  angular  gyrus, 
connected  with  the  nucleus  of  the  third  nerve  by  means  of  centrifugal 
fibres,  which,  w^hen  irritated,  causes  contraction  of  the  iris  with  conver- 
gent eyes.  These  two  centres  in  the  cortex  of  the  brain,  stated  to  be 
connected  so  precisely,  the  one  with  the  spinal  centre,  the  other  with  the 
oculomotor  beneath  the  aqueduct  of  Sylvius,  are  not  yet  definitely 
established,  and  in  some  measure  are  yet  inferential. 

In  considering  the  manner  in  which  cerebral  lesions  may  act  upon  the 
pupils,  it  is  necessary  to  weigh  the  possible  participation  of  the  various 
nerve  centres,  and  the  effects  of  modifications  of  the  brain  as  a  whole 
upon  them,  and  also  the  relation  of  the  state  of  the  cerebral  circulation 
to  that  of  the  iris. 

The  phenomena  produced  by  lesions  of  the  cerebellum  upon  the  pupil 
are  varied,  generally  myosis,  occasionally  mydriasis ;  both  being  accom- 
panied by  strabismus. 

Meningeal  affections  may  extend  so  widely  that  many  parts  of  the 
brain  and  basal  nerves  may  be  implicated  ;  and  probably  by  reflex  sym- 
pathetic action,  changes  may  be  induced  in  the  eye  and  iris.  When  one 
remembers  that  the  internal  carotid  supplies  both  the  pia  mater  and  globe 
of  the  eye,  and  that  the  same  vasomotor  centre  supplies  the  vascular 
nerves  of  those  arterial  branches,  the  influence  of  the  meningeal  affec- 
tions over  the  iris  may  be  understood. 

There  is  considerable  divergence  of  opinion  regarding  the  manner  in 
which  certain  pupillary  movements  are  brought  about,  and  also  as  to  the 
exact  mechanism  controlling  these  movements.  While  all  admit  the 
existence  of  the  sphincter  of  the  iris,  there  is  no  unanimity  as  to  the 
mode  by  which  dilatation  is  effected.  While  some  believe  that  there  are 
muscular  radiating  fibres  whose  function  it  is  to  dilate  the  iris,  others 
deny  their  existence,  believing  that  the  dilatation  and  contraction  of 
accommodation  take  place  in  virtue  of  the  inherent  elasticity  of  the  iris. 
Those  holding  the  latter  view  say,  physiology  shows  that  the  movements 
of  the  iris  are  controlled  in  two  ways,  the  one  being  functional  or  active, 
relating  to  accommodation  during  the  exercise  of  vision,  the  other  being 
passive,  depending  on  the  variations  of  the  circulation  in  the  encephalon 
and  iris.  The  former  movements  are  those  arising  from  the  impres- 
sions of  light  on  the  retina  communicated  through  the  second  nerve  to 
the  corpora  quadrigemina,  which  produce  contraction  of  the  pupil 
through  the  oculomotor  acting  on  the  iris.  In  those  functional  move- 
ments the  changes  in  the  pupil  are  brought  about  by  the  elasticity  of  the 
iris.  The  passive  or  vascular  alterations  of  calibre  are  quite  of  a  different 
character,  and  are  independent  of  visual  impressions,  though  the  power 
of  accommodation  may  remain.  In  those  the  movements  of  the  pupil 
are  regulated  by  the  vascular  system  of  the  iris,  which  is'in  complete 
harmony  with  that  of  the  encephalon.     Myosis  ensues  when  the  vessels 
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of  the  encephalon  and  those  of  the  iris  are  dilated  ;  and  dilatation  of  the 
pupil  corresponds  to  anaemia  of  the  encephalon  and  iris.  It  is  in  this 
way  that  congestion  of  the  brain  and  its  membranes,  the  result  of  paral- 
ysis of  the  cervical  sympathetic,  produces  fluxion  or  paralytic  dilatation 
of  the  vessels  of  the  iris  and  contraction  of  the  pupil ;  while  in  irrita- 
tion of  the  sympathetic,  in  ischsemia  of  the  brain,  due  to  epilepsy,  syn- 
cope, strong  moral  emotions,  powerful  irritation  of  the  sensory  nerves, 
etc.,  the  vessels  of  the  iris  being  contracted,  mydriasis  ensues.  Regard- 
ing the  action  the  various  states  of  the  encephalon  might  have  on  the 
pupils,  it  is  said  that  one  has  only  to  determine  what  effect  the  lesions 
have  on  the  circulation.  Prominent  among  those  who  have  advocated 
this  view  is  Mosso,  of  Turin,  who  declares  that  the  size  of  the  pupil 
follows  exactly  the  oscillations  of  the  bloodvessels,  and  M.  Drouin  warmly 
espouses  the  same  view,  regarding  the  pupil  as  the  manometer  of  the 
cerebral  circulation.  M.  Frangois  Frank  refutes  this  theory,  and  states 
that  the  movements  of  the  pupil  are  quite  independent  of  the  condition 
of  the  bloodvessels;  the  evidence  he  advances  in  support  is  far  from 
conclusive. 

There  is  this  difference  between  the  influence  exerted  on  the  pupil 
by  cerebral  affections  and  those  arising  from  the  ciliospinal  axis,  the 
former  can  affect  the  size  of  the  pupil  in  two  ways :  first,  through  the 
medium  of  the  bloodvessels,  second,  by  injuring  the  apparatus  controlling 
the  functional  movements  of  the  iris  (the  optic  and  oculomotor  nerves 
and  corpora  quadrigemina) ;  while  the  latter,  the  ciliospinal,  can  affect 
the  pupils  in  only  one  way,  by  means  of  the  reflex  phenomena  deter- 
mining dilatation  and  contraction  of  the  vessels. 

Method  of  Examining  the  Pupil. — In  examining  the  pupil,  the 
shape,  size,  activity,  and  any  difference  existing  between  the  two  pupils, 
should  be  noted.  The  following  rules  ought  to  be  attended  to.  The 
patient  ought  to  face  some  source  of  light,  such  as  a  window. 

1.  Both  eyelids  ought  to  be  closed,  and  after  the  lapse  of  a  few  seconds 
both  ought  to  be  simultaneously  opened,  when  the  observer  should  note 
whether  they  contract  equally. 

2.  One  eyelid  should  then  be  closed  for  half  a  minute ;  observe  on 
opening  it  whether  there  be  immediate  contraction  in  that  pupil,  and 
whether  simultaneous  contraction  takes  place  in  the  opposite  pupil.  The 
same  should  be  repeated  in  the  opposite  eye.  By  this  means  an  amau- 
rotic eye  would  be  detected,  as  in  it  the  consensual  movement  persists, 
while  the  direct  movements  are  abolished. 

Pupilometers.  Many  pupilometers  have  been  invented,  such  as  those 
of  Olbers,  Follin,  Fick,  Badel,  Galezowski,  Landolt,  Gorham,  etc., 
some  of  them  being  ingenious  instruments.  For  practical  purposes, 
however,  Hutchinson's  idea  of  the  disk  of  polished  steel,  with  holes 
punched  in  it,  or  the  simple  narrow  white  card,  having  marked  on  it  a 
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series  of  black  dots,  measuring  from  one  to  nine  millimetres,  is  sufficient. 
When  in  use  it  is  placed  close  to  the  eye,  and  the  dot  which  corresponds 
most  to  the  size  of  the  pupil  is  noted,  and  its  exact  size  in  millimetres  is 
read  off.  This  has  been  employed  by  M.  Drouin,  and  Dr.  Finlayson 
figures  it  in  his  work  on  clinical  medicine.  The  widest  dilatation  of  the 
iris  never  exceeds  nine  millimetres. 

Personal  Observations  on  the  Pupils. — The  data  upon  which 
the  following  remarks  are  founded  are  based  upon  personal  experience. 
The  various  facts  were  gleaned  and  recorded  as  isolated  phenomena. 
It  was  only  in  reviewing  and  collating  these,  the  conception  evolved, 
that,  besides  the  effect  on  the  pupil  of  lesions  of  certain  brain  and  spinal 
centres  and  their  nerves,  there  were  general  cerebral  conditions,  which 
were  accompanied  by  definite  pupillary  phenomena,  with  sufficient  con- 
stancy to  enable  conclusions  to  be  formulated  regarding  them.  When 
these  pupillary  states  are  fenced  with  proper  reservations,  they  form 
valuable  aids  to  the  diagnosis  of  some  of  the  general  conditions  of  the 
brain. 

When  the  function  of  the  brain  is  temporarily  suspended,  the  pupils 
are  in  a  state  of  stabile  mydriasis.  It  matters  not  what  the  cause  of  this 
suspension  of  function  may  be,  the  pupillary  phenomena  are  identical  as 
long  as  this  condition  lasts. 

In  peripheral  injuries,  involving  large  extents  of  surface,  such  as  the 
mangling  of  both  thighs  by  a  railway  accident,  a  state  of  shock  is  fre- 
quently induced,  in  which,  along  with  complete  insensibility  and  the 
usual  accompanying  phenomena,  the  pupils  are  widely  dilated  and  fixed. 
Reaction  in  such  cases  is  often  heralded  by  an  alteration  in  the  pupil- 
lary state,  the  mydriasis  giving  way  somewhat,  the  pupil  at  the  same 
time  becoming  mobile,  and  soon  after,  vomiting  or  other  sign  of  reaction 
sets  in.  The  same  phenomena  are  seen  when  shock  is  induced  by  blows 
upon  the  epigastrium,  by  severe  pain,  such  as  may  be  occasioned  by 
injury  of  the  testicle,  and  by  powerful  mental  impressions.  Again, 
wheu,  instead  of  the  injury  being  peripheral,  it  is  applied  to  the  brain 
itself,  and  is  of  sufficient  severity  to  cause  suspension  of  the  cerebral 
function,  the  pupils  are  widely  dilated  and  fixed. 

As  to  this  state  of  central  shock  or  cerebral  concussion,  writers  are  at 
variance  with  one  another  concerning  the  pupillary  condition  attending 
it.  Some  state  that  the  pupils  are  dilated,  others  that  they  are  con- 
tracted, most  that  they  are  variable,  while  a  few  state  that  they  are 
unequal.  Hospital  surgeons,  who  make  a  daily  or  a  less  frequent  visit 
to  their  wards,  have  few  opportunities  of  seeing  uncomplicated  cases  of 
concussion  of  the  brain,  as  in  the  majority  of  instances  the  phenomena 
attending  this  condition  pass  off  within  a  period  of  hours,  and  in  many 
before  the  patient  reaches  the  hospital.  As  an  "interne"  »n  the  Royal 
Infirmary,  the  writer  witnessed  a  number  of  such  cases,  the  symptoms 
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in  each  of  these  passing  off  in  a  few  hours ;  and  afterward,  while  occu- 
pying the  post  of  Casualty  Surgeon  in  Glasgow,  the  writer  had  the  for- 
tune of  seeing,  and  the  opportunity  of  observing  to  a  conclusion,  at  least 
twenty  well-marked  instances.  The  data  thus  derived  pointed  clearly 
to  the  conclusion  that  in  uncomplicated  cases  of  concussion  the  pupils 
are  widely  dilated  and  fixed.  One  of  the  earliest  indications  of  recovery 
from  this  state  is  to  be  found  in  the  pupils,  the  wide  dilatation  relaxing 
somewhat,  accompanied  by  a  slight  mobility.  During  the  period  of 
rallying  the  pupil  is  very  variable,  and  generally  more  or  less  con- 
tracted. In  cases  of  concussion,  which  are  complicated  by  brain  lesion, 
such  as  slight  compression,  the  pupillary  phenomena,  the  result  of  con- 
cussion, remain  until  the  latter  state  passes  off,  Avhen  the  slight  com- 
pression manifests  itself,  among  other  ways,  by  a  pupillary  state,  such 
as  inequality,  contraction,  etc.  In  this  way,  concussion  may  temporarily 
mask  other  and  more  serious,  though  more  limited  brain  lesions,  wluch 
may  manifest  themselves  when  it  has  subsided.  If  these  two  conditions 
are  not  discriminated,  the  pupillary  phenomena  of  the  one  may  be 
attributed  to  that  of  the  other. 

In  hemorrhage  considerable  loss  of  blood  may  be  borne  without 
inducing  marked  pupillary  changes,  as  long  as  the  blood  be  not  removed 
from  the  body  so  rapidly  as  to  induce  syncope.  When,  however,  the 
amount  of  blood  lost  is  great,  equalling  one-seventh  of  the  whole,  the 
cerebral  irritability  is  increased,  and  is  accompanied  by  myosis.  When 
the  depletion  is  carried  much  further,  so  that  the  amount  lost  is  equal 
to  one-fifth  of  the  whole,  the  cerebral  anaemia  is  so  great  as  seriously  to 
reduce  the  functional  power  of  the  brain ;  then  the  pupils  are  dilated, 
and  if  this  depletion  be  pushed  so  as  to  induce  syncope,  they  become 
widely  dilated  and  fixed.  When  they  are  in  this  condition,  it  is  inte- 
resting to  note  how  quickly  they  undergo  change  when  the  cerebral 
anaemia  is  dispelled  by  lowering  the  head  and  raising  the  limbs,  so  as  to 
empty  the  latter  of  their  vascular  contents,  and  thereby  replenishing  the 
heart  and  brain.  The  pupils  then  become  mobile,  less  dilated,  and  may 
fall  to  medium  size,  or  even  become  contracted,  according  to  the  amount 
of  blood  thrown  into  the  cranium.  This  is  quite  in  accordance  with  the 
observation  of  B.  Sequard,  who  has  shown  that  when  an  animal  is  sus- 
pended by  the  hind  legs,  contraction  of  the  pupil  occurs,  comparable  to 
that  obtained  by  ablation  of  the  superior  cervical  ganglia. 

Much  the  same  pupillary  phenomena  are  seen  during  the  action  of 
drugs  which  affect  the  cerebro-spinal  system,  even  in  those  which,  in  the 
first  instance,  produce  myosis.  In  such,  if  the  action  of  the  drug  be 
pushed,  a  stage  is  arrived  at,  when  the  function  of  the  respiratory  and 
cardiac  centres  is  so  seriously  compromised  that  the  pupils  become 
widely  dilated  and  fixed.  This  may  be  illustrated  by  the  action  of  three 
drugs,  opium,  chloroform,  and  alcohol.     When  the  physiological  effect 
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of  a  large  dose  of  opium  is  fully  established,  the  pupils  are  in  a  state  of 
stabile  myosis,  and  continue  so  as  long  as  the  cardiac  and  respiratory 
centres  are  active.  When  the  dose  is  sufficiently  larsre  this  stabile 
myosis  is  succeeded  by  a  rapid  change  to  that  of  stabile  mydriasis,  indi- 
cating that  the  function  of  the  cerebrum  and  the  medulla  has  been  so 
dangerously  interfered  with,  that  it  falls  practically  into  abeyance, 
the  cardiac  action  continuing  for  a  brief  period,  partly  through  the 
inherent  ganglionic  cardiac  centres,  the  respiration  meanwhile  being 
extremely  slow,  irregular,  and  gasping.  If  energetic* measures  are  not 
promptly  adopted,  the  life  of  the  patient  is  measured  by  minutes.  This 
has  been '  verified  by  frequent  instances.  Though  a  most  dangerous 
symptom,  it  is  not  absolutely  hopeless,  as  is  illustrated  by  a  case  of  this 
kind  which  fell  under  the  writer's  observation,  in  w^hich  the  patient  was 
restored  by  means  of  artificial  respiration  continued  for  two  consecutive 
hours  (the  stomach  having  previously  been  duly  washed  out).  At  the 
termination  of  an  hour  and  a  half,  when  a  pause  was  made  in  the  arti- 
ficial respiration,  in  order  to  test  the  condition  of  that  function,  there 
was  only  one  gasp,  as  if  the  air  had  just  distended  the  lungs  after  their 
artificial  compression.  The  pulse,  at  the  same  time,  was  a  mere  thread, 
difficult  to  perceive.  At  the  end  of  another  quarter  of  an  hour,  feeble, 
shallow  respiratory  efforts  were  made  by  the  patient.  The  artificial 
breathing  was  carried  on  for  a  further  period  of  fifteen  minutes,  during 
which  the  lividity  of  the  face  and  surface  of  the  skin  cleared  away,  and 
after  that  the  patient  was  able  to  breathe  without  further  aid.  Patient 
ultimately  recovered,  and  was  alive  four  years  afterward.  It  was  inte- 
resting to  note  that  after  she  had  recovered  partial  sensibility,  and  when 
she  was  able  to  breathe  of  her  own  accord,  the  pupils  returned  to  the 
condition  of  myosis  from  that  of  mydriasis,  in  which  they  had  been 
during  the  time  that  artificial  respiration  had  to  be  continued ;  or,  in 
other  words,  they  remained  dilated  until  the  function  of  the  brain  had 
partially  recovered. 

This  condition  of  stabile  mydriasis  setting  in  so  rapidly,  and  taking 
the  place  of  the  myosis,  shows  that  the  opium  has  no  longer  the  power 
of  asserting  its  well-known  influence  on  the  pupil  in  the  presence  of  the 
suspension  of  the  brain  function.  The  change  indicates  that  death  is 
imminent.  The  mechanism  producing  contraction  of  the  pupil  in  these 
instances  may  probably  be  the  congestion  of  the  brain  and  its  mem- 
branes, as  well  as  the  ocular  vessels ;  and  the  rapid  dilatation  of  the 
pupil  to  the  anaemia  coincident  with  the  suspension  of  function. 

It  is  probable  that  statements  made  in  some  text-books,  regarding  the 
action  of  opium,  as  occasionally  causing  dilatation  of  the  pupils  may  be 
explained  in  this  way.  When  death  ensues  after  opium-poisoning,  the 
pupils  first  relax  somewhat,  and  then  become  medium.  From  this  it 
will  be  seen,  it  is  quite  erroneous  to  suppose  that  the  pupils  will  neces- 
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sarily  be  found  contracted  in  the  cadaver  after  death  from  opium- 
poisoning.  In  six  instances  which  have  come  under  personal  observa- 
tion, the  pupils  were  found  to  measure  from  four  to  six  millimetres  after 
death,  although  they  measured  about  two  millimetres  shortly  before 
death.  It  is  right  to  rememiDer  that  the  apparent  congestion  of  the 
internal  organs  in  opium-poisoning  may,  in  part,  be  due  to  the  great 
fluidity  and  dark  color  of  the  blood. 

The  coma  arising  from  alcohol,  as  was  pointed  out  by  me  in  1879,  may 
be  distinguished  from  that  due  to  other  causes  by  the  fact  that  when  the 
patient  is  left  lying  undisturbed  for  twenty  minutes,  the  pupils  are  in  a 
state  of  myosis,  pin-head  contraction.  If  an  attempt  be  then  made  to 
arouse  the*  patient  by  shaking  him,  or  pulling  his  hair,  though  he  still 
remain  quite  comatose,  his  pupils  will  slowly  dilate,  until,  if  the  physical 
irritation  be  continued,  they  become  fully  dilated.  If  the  patient  be 
then  left  undisturbed,  the  pupils  remain  dilated  for  a  period  of  variable 
duration — minutes,  as  a  rule,  after  which  they  begin  to  contract,  doing 
so  at  a  very  slow  rate  until  they  reach  their  former  dimensions.  The 
time  taken  for  the  transition  from  the  fully  dilated  stage  to  that  of  pin- 
head  contraction,  is  from  five  to  ten  minutes,  varying  according  to  the 
intensity  of  the  coma.  In  some  rare  cases,  where  the  coma  is  very 
intense,  the  change  is  completed  in  less  than  five  minutes.  In  instances 
in  which  the  patient  is  not  deeply  comatose,  the  dilatation  continues  for 
ten  minutes,  and  then  contraction  sets  in  at  a  very  sluggish  rate.  In 
persons  in  whom  the  alcoholic  coma  is  passing  oif,  and  who  are  merely 
insensible,  and  who  can  be  temporarily  roused,  the  dilatati(m  of  the  pupil 
once  established  continues,  or  it  may  become  smaller,  though  it  does  not 
again  attain  the  same  degree  of  contraction  it  formerly  did.  These 
observations  have  been  subsequently  verified  in  many  hundreds  of  cases. 
In  some  uncommon  instances  of  cerebral  compression,  through  apoplexy 
or  other  cause,  the  contracted  pupil  will  be  slightly  enlarged  on  stimula- 
tion (not  full  dilatation,  as  in  alcohol),  and  very  soon,  in  most,  immedi- 
ately thereafter,  it  will  contract  to  its  former  size. 

But  when  the  dose  of  alcohol  is  poisonous,  and  the  patient  is  about  to 
succumb  from  its  effects,  the  pupils,  after  being  contracted  as  above,  pass 
rapidly  into  complete  stabile  mydriasis.  This  is  a  condition  which  must 
be  very  seldom  seen  as  arising  from  alcohol,  but  was  once  observed  by 
the  writer,  in  the  case  of  a  man  who  had  half  an  hour  previously  drank 
off  at  a  draught  a  quart  of  strong  alcohol  (proof  strength) ;  the  pupils 
becoming  widely  dilated  and  fixed,  the  patient  dying  fifty  minutes  after- 
ward. Here  the  function  of  the  medulla  had  become  interrupted,  and 
finally  suspended,  just  as  in  opium-poisoning. 

In  chloroform  narcosis,  the  same  pupillary  phenomena  are  observed! 
during  the  extreme  stages.  From  personal  observations,  extending  over! 
several  hundred  carefully  recorded  cases,  it  is  seen  that  the  pupils  are  inj 
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a  very  variable  state  during  the  preliminary  periods,  much  too  variable 
to  permit  any  rule  being  formulated  regarding  them.  When,  however, 
reflex  action  is  abolished,  except  in  the  cardiac  and  respiratory  centres, 
the  pupils  become  contracted  and  fixed.  This  may  be  regarded  as  the 
Siifety  zone  of  complete  chloroform  narcosis.  But  if  the  anaesthesia  be 
pushed  beyond  this  stage  wide  dilatation  of  the  pupils  ensues,  indicating 
a  suspension  of  function  in  the  cardiac  and  respiratory  centres.  This  is 
a  most  critical  condition,  though  one  by  no  means  necessarily  fatal,  as 
by  lowering  the  head  and  raising  the  floor  of  the  table,  and  by  promptly 
carrying  out  artificial  respiration,  even  while  feeble  respiratory  efforts 
are  being 'made  by  the  patient,  the  danger  may  be,  and  very  frequently 
has  been  averted.  Given  a  person  free  from  organic  lesion  of  the  nerve 
centres,  heart,  or  lungs,  in  whom  during  chloroform  narcosis,  stabile 
mydriasis  suddenly  occurs  as  a  result  of  the  action  of  chloroform  on  the 
respiratory  centres,  the  patient  ought  to  recover,  if  artificial  respiration 
coupled  with  the  lowering  of  the  head,  be  promptly  resorted  to,  and  the 
former  efficiently  carried  out  It  is  interesting  to  note  in  such  cases  the 
marked  effect  produced  by  elevating  the  foot  of  the  table,  so  as  suddenly 
to  place  the  patient's  head  and  thorax  at  a  very  low  level,  the  pupils 
becoming  quickly  contracted.  In  this  connection,  however,  it  ought  to 
be  borne  in  mind,  that  one  of  the  earliest  indications  of  a  return  of 
reflex  action  is  vomiting,  which,  as  a  rule,  is  accompanied  by  dilated 
pupils,  the  result  of  cerebral  anaemia. 

In  cases  where  the  functions  of  the  cerebrospinal  system,  especially  of 
the  cardiac  and  respiratory  centres,  have  already  been  enfeebled  (by 
organic  lesion  or  otherwise),  chloroform  acts  more  powerfully  ;  a  few 
whiffs  sufficing  to  induce  complete  insensibility,  and  the  administration 
of  an  ordinary  dose  giving  rise  to  an  alarming  state,  which  only  prompt 
measures  can  prevent  from  becoming  fatal.  In  such  cases  the  pupils 
ery  readily  pass  into  wide  dilatation  with  a  very  small  amount  of  chlo- 
roform. 

When  the  function  of  the  brain  is  suspended  by  want  of  oxygenated 
blood,  the  pupils  are  widely  dilated  and  fixed.  This  may  be  seen  in 
cases  of  asphyxia  either  by  poisonous  gases  or  arising  from  mechanical 
causes.  It  was  once  observed  by  the  writer  in  two  men  who  had  all  but 
succumbed  by  inhaling  coal-gas,  emanating  from  a  broken  gaspipe  in 
their  bedroom ;  and  it  is  also  seen  in  cases  of  hanging. 

Turning  to  the  effects  of  pressure  exercised  upon  the  brain  as  a  whole, 
it  produces  pupillary  states  varying  according  to  its  amount.  When  it 
is  sufficient  to  place  in  abeyance  the  cerebral  function,  mydriasis  occurs ; 
and  when  of  much  less  degree,  causing  only  a  small  area  to  be  involved, 
it  is  usually  followed  by  myosis.  The  following  is  a  typical  case,  illus- 
trating these  points  as  well  as  the  most  carefully  planned  and  skilfully 
executed  experiment  could  do. 
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While  acting  as  House  Surgeon  in  the  Royal  Infirmary,  Glasgow,  in 
1870,  the  writer  had  the  opportunity  of  observing  the  following  case: 

A  well-developed  and  strongly  built  man,  about  twenty-eight  years  of 
age,  was  brought  into  the  Infirmary  in  an  unconscious  state,  having  fallen 
from  a  height  about  an  hour  previously.  There  were  bruises  on  his  face, 
nose,  and  forehead,  and  there  was  slight  oozing  of  blood  from  both 
nostrils.  He  was  deeply  comatose,  his  breathing  was  stertorous,  his 
pulse  slow  and  feeble,  and  the  pupils  of  both  eyes  were  widely  dilated 
and  fixed.  Urine  and  feces  had  been  passed  involuntarily.  This  state 
continued  for  fully  half  an  hour  after  admission,  during  which  his 
pulse  became  so  feeble,  as  sometimes  to  be  scarcely  perceptible ;  his 
breathing  was  even  more  deeply  stertorous,  and  it  was  accompanied  by 
lividity  of  the  face.  At  the  expiration  of  this  period,  a  sudden  gush  of 
blood  from  both  nostrils  poured  forth  as  a  torrent,  causing  wide  disten- 
tion of  the  nasal  alse.  This  continued  for  full  two  minutes,  then  quickly 
lessened  in  quantity,  becoming  a  mere  trickling,  which  lasted  half  an 
hour.  The  pupils,  which  had  been  widely  dilated  and  fixed  from  the 
time  of  his  admission  into  the  hospital  up  to  the  very  moment  when  the 
blood  began  to  escape  in  such  volumes  from  both  nostrils,  were  found  at 
the  expiration  of  two  minutes,  during  which  it  flowed,  to  have  become 
medium,  to  be  quite  active,  readily  contracting  when  exposed  to  light, 
and  quickly  dilating  when  shaded.  Along  with  this,  the  lividity  of  the 
face  disappeared,  the  breathing  became  free,  though  the  pulse  was 
extremely  weak,  and  the  patient  pale.  He  however  soon  recovered  con- 
sciousness, answered  a  number  of  questions  correctly,  and  expressed 
surprise  at  finding  himself  in  the  infirmary.  He  also  remembered,  and 
was  able  to  describe  some  of  the  circumstances  connected  with  the  acci- 
dent which  caused  his  injuries.  This  stage  lasted  two  hours,  the  pulse 
and  color  of  the  face  steadily  improved,  and  during  the  whole  time  the 
pupils  were  active  and  normal.  Half  an  hour  later,  the  pupils  began 
to  be  sluggish  and  contracted.  Three  hours  after  the  hemorrhage  they 
were  very  sluggish  and  contracted.  Four  hours  later,  they  did  not 
respond  to  light,  though  they  were  not  so  contracted  as  they  had  been 
half  an  hour  previously.  Patient  no  longer  answered  questions,  but  still 
was  sensible  to  external  impressions,  especially  of  a  painful  kind.  Six 
hours  after  the  hemorrhage  the  patient  was  deeply  comatose,  and  otherwise 
much  in  the  same  condition  as  when  admitted,  his  pupils  having  again 
become  widely  dilated  and  fixed.  Ten  hours  subsequently  to  the  hemor- 
rhage (ten  and  a  half  hours  from  admission)  breathing  became  very 
labored,  the  lividity  of  the  face  marked,  pulse  flickering,  and  death 
ensued  about  twelve  hours  and  twenty  minutes  after  the  hemorrhage 
from  the  nose. 

The  post-mortem  examination  showed  that  the  cribriform  plate  of  the 
ethmoid  was  extensively  fractured,  the  aperture  between  the  fractured 
bones  being  filled  with  clot;  the  crista  gallse  was  driven  upward,  the 
anterior  part  of  the  longitudinal  sinus  was  ruptured,  and  a  clot  of  blood 
existed  between  the  dura  mater  and  the  skull,  filling  the  greater  part  of 
the  anterior  fossae,  and  pushing  backward  the  brain.  Both  frontal  lobes 
were  much  compressed,  the  convolutions  were  flattened,  and  the  brain 
tissue  comprising  them  was  somewhat  softened.  The  brain,  as  a  whole, 
bore  evidence  of  compression,  but  it  was  otherwise  healthy.  With  the 
exception  of  a  fracture  of  both  bones  of  the  leg,  there  were  no  other 
injuries. 
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Remarks. — This  case  may  be  divided  into  four  periods,  each  being 
accompanied  by  a  peculiar  pupillary  condition.  First,  there  was  a 
period  of  severe  intracranial  pressure,  indicated  by  symptoms  of  cerebral 
compression,  in  which  the  brain  function  was  for  the  most  part  sus- 
pended. The  pupils  at  this  stage  were  widely  dilated  and  fixed.  This 
condition  was  present  at  the  time  of  patient's  admission,  and  half  an 
hour  afterward  ended  abruptly  on  the  escape  of  blood  from  the  interior  of 
the  skull.  Second,  with  the  relief  of  the  intracranial  pressure,  the  indica- 
tions of  compression  of  the  brain  disappeared,  its  functions  returned,  the 
patient  regaining  consciousness.  The  pupils  then  became  normal,  re- 
sponding actively  to  the  alternate  action  of  light  and  shade.  This  state 
was  the  immediate  sequence  of  the  relief  of  the  pressure  on  the  brain  by 
the  escape  of  the  pent-up  blood,  and  it  continued  for  two  hours,  until 
after  the  period  of  reaction  had  set  in.  Third,  there  was  a  period  of 
slight  cerebral  pressure,  due  to  the  recurrence  of  hemorrhage  wdthin  the 
skull,  occurring  shortly  after  reaction  had  set  in.  This  was  the  direct 
result  of  the  reaccumulation  of  blood  within  the  skull,  and  the  conse- 
quent pressure  on  the  brain,  a  clot  having  filled  the  aperture  in  the 
fractured  ethmoid.  The  patient  in  this  stage  had  become  drowsy.  The 
pupils  gradually  lost  their  activity,  becoming  very  sluggish  and  some- 
what later  contracted.  This  period  lasted  about  four  or  five  hours.  It 
corresponded  to  slight  cerebral  pressure.  Fourth,  a  stage  of  severe 
intracranial  pressure  ensued,  marked  by  all  the  symptoms  of  cerebral 
compression  and  accompanied  by  widely  dilated  and  fixed  pupils.  This 
lasted  about  four  and  a  half  hours,  ending  in  death.  This  corresponded 
to  the  first  stage  on  admission,  the  function  of  the  brain  having  again 
become  suspended.     In  a  tabulated  form  it  would  appear  thus : 

Pressure.  Action  on  Brain.  Effect  on  Pupil. 

j^Very  severe.  Function  almost  in  abeyance.         Stabile  mydria- 

sis. 

2.  Removal  of  pressure.      Restoration  of  function.  Normal  and  ac- 

tive. 

3.  Slight.  Interruption  of  function.  Contracted  and 

sluggish. 

4.  Very  severe.  Suspension  of  function,  ending      Stabile  mydria- 

in  its  abolition.  sis. 

The  same  pupillary  phenomena  arising  from  pressure,  induced  by  a 
pathological  cause,  are  illustrated  by  a  case  of  tubercular  meningitis 
with  its  accompanying  efi*usion,  which  is  given  elsewhere  in  detail.  On 
admission,  the  patient,  who  was  insensible,  gave  vent  to  the  peculiar 
"  hydrocej)halic  cry."  She  could  move  her  limbs  freely,  her  pi;pils  were 
in  a  state  of  myosis  (stabile).  At  this  stage,  it  was  probable  that  she 
suffered  from  interference  with  cerebral  function,  caused  by  effusion  of 
fluid  exercising  a  degree  of  pressure  on  the  brain.     A  few  days  subse- 
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quently,  she  became  unconscious,  pulse  very  feeble,  respiration  labored 
and  shallow  accompanied  by  great  lividity  of  the  face,  and  a  markedly 
subnormal  temperature.  The  pupils  were  then  in  a  state  of  stabile 
mydriasis.  It  was  diagnosticated  that  the  fluid  had  further  increased, 
and  was  now  exercising  very  severe  pressure  on  the  brain,  placing  its 
function  in  abeyance,  with  the  exception,  perhaps,  of  the  respiratory 
and  cardiac  centres,  which,  though  seriously  interfered  with,  were  still 
able  to  act  to  a  slight  extent.  To  relieve  this  pressure,  a  puncture  was 
made  through  the  brain  membranes,  when  a  large  quantity  of  cerebro- 
spinal fluid  escaped  in  a  jet.  While  the  fluid  flowed  away,  the  respira- 
tions improved,  the  cardiac  impulse  increased  in  strength,  the  lividity 
disappeared,  the  pupils  became  much  smaller,  and  shortly  afterward  be- 
came normal  in  size  and  sensitive  to  light,  though  they  were  somewhat 
sluggish.  This  condition  continued  for  twenty-four  hours,  the  tempera- 
ture increasing  from  subnormal  to  102.8°  F.  Ultimately  the  patient 
died. 

The  condition  may  be  thus  formulated: 

Pressure.  Action  on  Brain.  Effect  on  Pupil. 

1.  Slight.  Interference  with  function.  Myosis. 

2.  Severe.  Function  in  abeyance.  Stabile  mydria- 

sis. 

3.  Eemoval  of  pressure.      Function  nearly  quite  restored.      Mobile  and  al- 

most normal. 

Twelve  eases  of  obliteration  of  function  from  pressure  and  bruising  of 
the  brain.  Numerous  instances  of  severe  injury  to  the  cranial  contents 
have  been  observed  by  the  writer  in  which  both  pupils  were  widely 
dilated  and  fixed ;  post-mortem  examination  afterward  showing  exten- 
sive destruction  of  the  cerebral  substance.  In  twelve  such  cases  the 
patients  died  within  a  few  hours  after  the  accident.  The  post-mortem 
in  these  showed,  besides  serious  injury  of  the  skull,  that  both  cerebral 
hemispheres  had  been  encroached  upon  by  extensive  extravasations  of 
blood,  or  by  portions  of  bone  or  foreign  matter  driven  into  the  cerebral 
substance,  exercising  severe  and  general  pressure  and  producing  exten- 
sive laceration  of  the  brain.  In  all  of  them  there  was  destruction  of 
both  hemispheres,  sufficient  to  obliterate  function. 

Four  cases  of  extensive  bruising  and  laceration  of  the  brain  without 
pressure.  Besides  these,  there  were  four  cases  in  which  a  sufficient 
hiatus  had  been  formed  in  the  osseous  walls  of  the  skull  to  prevent  the 
possibility  of  pressure  being  exercised  on  the  hemispheres,  and  yet  the 
pupils  were  dilated;  the  extensive  laceration  and  severe  bruising  of  the 
brain  having  destroyed  the  function  of  the  part.  Nor  is  the  widely 
dilated  and  fixed  pupils  arising  from  cerebral  pressure  limited  to  surface 
lesions,  or  such  as  are  caused  by  traumatism.     In  cases  of  extensive 
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hemorrhage  from  the  basal  or  deep  cerebral  arteries,  causing  great  pres- 
sure or  laceration  of  the  brain,  widely  dilated  and  fixed  pupils  are  seen, 
and  they  are  accompanied  by  abolition  of  cerebral  function.  In  one 
instance  of  this  kind  which  came  under  personal  observation,  the  lateral 
ventricles  had  become  greatly  distended  with  blood,  the  coma  was  pro- 
found, and  both  pupils  were  in  a  state  of  stabile  mydriasis,  this  being  the 
usual  condition  of  the  pupils  in  such  lesions.  In  another  instance,  a 
larire  ceiebral  abscess  had  burst  into  the  ventricles  and  this  was  notified 
by  the  sudden  accession  of  deep  coma,  accompanied  by  widely  dilated 
and  fixed  pupils.  These  phenomena  are  in  accordance  with  those  ob- 
served by  others,  who  have  pointed  out  that  congestion  of  the  mem- 
branes and  slight  hemorrhage  into  the  ventricles  is  accompanied  by 
contraction  of  the  pupils,  while  profuse  hemorrhage  into  the  ventricles 
produces  dilatation  of  the  pupils.  In  the  latter  case,  it  is  supposed  that 
the  result  ensues  from  compressicm  of  the  common  motors,  but  the  pres- 
sure no  doubt  causes  suspension  of  function  of  the  brain  as  a  w4iole.^ 

It  is  true  that  cerebellar  hemorrhage  is  generally  indicated  by  con- 
tracted pupils,  but  this  is  not  always  so.  When  the  pupils  are  con- 
tracted the  extravasation  is  slight,  but  when  the  outpouring  of  blood  is 
much  greater,  then  dilatation  ensues.  It  is  not  often  that  dilatation  is 
seen  from  hemorrhage  into  this  seat,  on  account  of  the  great  importance 
of  the  structures  in  the  immediate  vicinity,  a  comparatively  small  lesion 
producing  a  fatal  result. 

Both  pupils  dilated  mid  fixed  from  very  large  unilateral  lesions.  In  other 
instances  both  pupils  were  dilated  and  fixed,  the  lesion  being  unilateral, 
though  indirectly  the  opposite  side  of  the  brain  was  implicated.  Six 
cases  of  this  kind  were  observed.  All  of  them  had  sustained  fracture 
through  the  middle  fossa  with  rupture  of  the  middle  meningeal  artery 
or  one  of  its  branches,  from  which  extensive  unilateral  extravasation  of 
blood  had  taken  place.  In  a  general  way,  these  fractures  may  be  de- 
scribed as  extending  from  the  base  to  above  the  level  of  the  parietal 
protuberance,  and  the  extravasated  blood  from  the  base  of  the  anterior 
fossa  to  the  posterior  part  of  the  middle  fossa.  The  pressure  was 
greatest  opposite  the  middle  lobe,  the  prominences  of  the  convolutions 
being  there  effaced,  and  the  outer  wall  of  the  lateral  ventricles  being 
flattened.  In  at  least  three  of  these  the  opposite  hemisphere  was 
involved  directly  by  the  pressure  which  was  communicated  through  the 
falx  cerebri,  a  slight  concavity  on  the  inner  side  of  the  opposite  cerebrum 
indicating  the  seat  of  pressure.  The  opposite  hemisphere,  from  the  one 
flattened  by  direct  contact  with  the  blood  clot,  would  likewise  have  been 
affected  by  the  increased  amount  of  cerebro-spinal  fluid  displaced  by 
the  blood  clot  from  the  other  hemisphere,  though  the  pressure  from  this 

^  M.  Jordan  states  that  "dilatation  and  total  immobility  of  the  pupils  on  the  approach  of  a  lighted 
candle  is  one  proof  of  great  engorgement  of  the  brain  in  apoplexy."     Diet,  des  Sc.  Med.,  1878. 
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cause  could  not  be  great,  distributed  as  it  would  be  over  the  whole 
cerebro-spinal  axis.-  In  these  instances  the  patients  survived  the  injury 
by  only  a  few  hours,  during  which  they  were  plunged  in  profound  coma, 
and  therefore  it  is  possible  that  the  dilatation  of  the  pupil  on  the  side 
opposite  the  lesion  might  have  resulted  from  suppression  of  brain  func- 
tion (concussion)  on  that  side ;  though  it  is  probable  that  the  pressure 
communicated  from  the  lesion  in  itself  exercised  a  powerful  action.  It 
is  further  possible  that  the  ablation  of  function  by  pressure  of  the  white 
fibres  of  the  centre  of  the  hemisphere  would  in  itself  have  produced  the 
paralytic  mydriasis  of  the  opposite  side,  though  this  is  much  more  prone 
to  occur  when  the  blood  is  extravasated  into  the  interior  of  the  brain. 

One  pupil  dilated  and  fixed,  the  other  contracted,  accompanied  by  lesions 
on  both  hemispheres.  A  few  instances  occurred  in  which,  with  lesions  on 
both  sides  of  the  brain,  one  pupil  was  in  a  state  of  extreme  dilatation 
with  fixity,  the  other  was  contracted  and  fixed.  In  the  first  instance  of 
this  kind,  there  was  a  clot  weighing  not  quite  half  an  ounce  on  the  ex- 
ternal surface  of  the  dura  mater,  over  the  right  hemisphere,  opposite  the 
anterior  ascending  convolution,  while  there  was  extensive  laceration  of 
the  middle  lobe  of  the  left  hemisphere,  with  its  accompanying  extrava- 
sation of  blood.  The  patient  was  insensible,  and  lived  for  eighteen  hours. 
The  left  pupil  was  widely  dilated  and  fixed,  the  right  was  contracted 
and  fixed.  The  function  of  the  left  hemisphere  had  been  abolished, 
while  that  of  the  right  had  only  been  partially  interfered  with.  In  the 
second  instance  there  was  slight  laceration  of  the  cortical  substance, 
principally  on  the  base  of  the  first  and  second  left  frontal  convolutions, 
with  its  accompanying  extravasation ;  while  on  the  right  side  there  was 
an  extensive  blood  clot  which  filled  the  subdural  space,  the  dura  mater 
having  been  ruptured  by  a  spiculum  of  bone  which  had  penetrated  a 
branch  of  the  middle  meningeal.  The  patient  was  insensible,  surviving 
the  accident  by  only  four  hours.  During  life  the  right  pupil  was  dilated, 
and  the  left  was  contracted,  both  being  fixed.  In  the  third  case  there 
was  an  extra-dural  clot  of  blood  weighing  three  ounces,  situated  princi- 
pally over  the  outer  portion  of  the  left  middle  fossa;  while  on  the  right 
side,  at  the  junction  of  the  parietal  with  the  occipital  bone,  near  the 
vertex,  there  was  a  small  depressed  fracture,  an  osseous  spiculum  having 
penetrated  the  dura  mater.  This  patient  was  insensible,  and  lived  about 
forty-eight  hours  afterward.  He  had  other  bodily  injuries  of  a  severe 
kind,  which,  however,  did  not  exercise  any  material  effect  on  the  brain- 
function.  The  right  pupil  was  slightly  contracted  and  very  sluggish, 
while  the  left  was  dilated  and  fixed.  In  the  fourth,  there  was  a  very 
thin  diffuse  layer  of  blood  spread  over  the  surface  of  the  pia  mater 
covering  the  convolutions  in  the  anterior  portion  of  the  middle  lobe  of 
the  left  hemisphere ;  while  on  the  right  hemisphere  there  was  an  exten- 
sive laceration  and  extravasation  into  its  middle  and  posterior  lobes. 
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Patient  lived  a  few  hours  after  the  accident,  during  which  he  was  in- 
sensible. The  right  pupil  was  dilated  and  fixed,  while  the  left  was 
slightly  contracted  and  sluggish.  Some  would  ascribe  these  results  to 
irritation  and  paralysis  respectively  of  the  oculomotor ;  while  others 
would  look  upon  them  as  due  to  vascular  changes  in  connection  with  the 
cerebral  lesions. 

One  pupil  dilated  and  fixed,  the  other  normal.  Many  instances  have 
been  observed  of  dilatation  and  fixity  of  one  pupil,  while  its  fellow,  per- 
haps with  the  exception  of  a  little  skiggishness  of  movement,  remained 
normal.  These  were  all  cases  of  fracture  of  the  middle  fossa  of  the  skull, 
and  in  comparatively  few  of  them  was  the  diagnosis  verified  by  post- 
mortem examination,  though  little  doubt  could  exist  as  to  the  lesion 
when  accompanied,  as  they  were,  by  the  usual  phenomena  of  hemorrhage 
from  the  ear,  followed  by  discharge  of  cerebro-spinal  fiuid,  ptosis,  occa- 
sionally external  strabismus,  facial  hemiplegia,  and  paralysis  of  mem- 
bers. In  such  the  patient  was  generally  insensible  at  the  outset  when 
both  pupils  were  dilated  and  fixed.  As  the  patient  recovered  conscious- 
ness, one  pupil  became  normal  while  the  other  remained  dilated  and 
fixed,  this  being  on  the  side  of  the  lesion.  In  some  of  these  the  visual 
power  on  the  same  side  as  the  dilated  pupil  was  in  abeyence ;  in  others, 
it  was  imperfect,  and  in  a  few  it  was  almost  normal.  The  pressure  ex- 
ercised by  the  blood-clot  must  have  been  sufficiently  great  to  place  in 
abeyance  the  function  of  the  greater  part  of  the  aftected  hemisphere,  as 
evidenced  by  the  complete  paralysis  of  the  opposite  member,  the  inter- 
ference with  vision,  and  the  evident  effect  upon  the  third  nerve.  In 
those  cases  in  which  post-mortem  examinations  were  obtained,  the  basal 
fracture  was  continued  into  or  toward  the  vertex,  and  the  clot  in  most 
instances  occupied  the  whole  of  the  middle  fossa  from  the  petrous  portion 
of  the  temporal  to  the  vertex,  the  convolutions,  especially  the  ascending, 
being  considerably  compressed.  The  opposite  hemisi)here  was  in  almost 
a  normal  condition.  In  those  that  recovered,  the  dilatation  gave  way 
slowly,  and  was  followed  by  a  degree  of  contraction  along  with  sluggish- 
ness of  movement  which  ultimately  passed  off;  though  in  one  case  it  still 
remained  small  and  sluggish  at  the  termination  of  the  fifth  month  from 
the  date  of  the  accident.  These  changes  were  evidently  determined  by 
the  gradual  absorption  of  the  blood-clot.  It  is  more  than  likely  that  in 
most  of  them  the  third  as  well  as  the  seventh  nerve  was  paralyzed,  and 
in  one  or  two  instances  the  fifth  in  addition,  as  indicated  by  the  loss  of 
sensation  on  the  affected  side.  Occasionally  the  second  was  interfered 
with.  Hearing  was  generally  much  affected,  if  not  absolutely  in  abey- 
ance on  the  affected  side,  during  the  early  months,  mechanical  obstruc- 
tion by  blood-clot  producing  loss  of  hearing  as  well  as  interference  with 
the  nerve.  • 

Pupil  contracted  on  only  one  side.     Quite  a  number  of  cases  have  been 
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observed  by  the  writer  in  which,  while  one  pupil  was  normal,  its  fellow 
was  contracted  and  fixed,  and  where,  judging  from  other  symptoms,  a 
cerebral  cortical  lesion  was  diagnosticated  as  existing  on  the  same  side  as 
the  affected  pupil.  In  at  least  three  of  these  instances  the  diagnosis  was 
verified  by  demonstration  of  the  lesion  on  the  operating  table,  and  by 
the  fact  that  its  removal  was  followed  either  by  great  amelioration  of 
the  state  of  contraction,  or  by  its  complete  relief.  One  was  a  case  of 
fibrous  tumor  of  the  dura  mater,  situated  over  the  left  anterior  lobe, 
which  exercised  pressure  on  the  surface  of  the  first  and  second  frontal 
convolutions.  The  pupil  on  the  same  side  as  the  lesion  was  minutely 
contracted  and  fixed.  Operation  was  demanded  for  epileptoid  seizures. 
The  tumor  was  removed,  and  the  patient  recovered.  The  activity  of  the 
pupil  very  soon  returned,  and  the  contraction  was  in  great  measure  re- 
moved within  a  few  days  subsequent  to  the  operation.  Ultimately  the 
two  pupils  acted  alike.  The  second  was  a  case  in  which  there  was  a 
cortical  extravasation  of  blood  from  a  bruise  of  the  ascending  frontal 
convolution,  and  which  was  surrounded  by  an  area  of  irritation.  The 
pupil  on  the  same  side  was  contracted  and  fixed.  The  lesion  was  re- 
moved by  operation.  The  patient  recovered,  and  the  contraction,  though 
at  first  remaining  to  a  slight  extent,  disappeared  completely  within  a 
month.  In  the  third  instance,  the  dura  mater  over  the  right  frontal  re- 
gion was  punctured  by  an  osseous  spiculum.  The  pupil  of  the  correspond- 
ing side  was  minutely  contracted.  On  the  removal  of  the  fragment  of 
bone,  and  the  escape  of  a  small  quantity  of  fluid  blood  from  under  the 
dura  mater,  the  contraction  of  the  pupillary  sphincter  relaxed  imme- 
diately. Four  hours  afterward  the  pupil  responded  slowly  to  alternate 
light  and  shade.  Two  days  after  operation  it  was  quite  normal.  There 
are  many  explanations  advanced  for  such  pupillary  effects  arising  from 
these  lesions.  The  influence  of  the  dura  mater  on  the  basal  nerves  has 
to  be  borne  in  mind,  especially  when  it  is  inflamed ;  also  tha|  of  the 
possible  effect  which  might  be  transmitted  through  the  fibres  of  origin  of 
the  optic  to  its  centre,  and  so  to  the  third  nerve  ;  and,  again,  the  effects 
of  irritation  arising  from  pressure  exercised  on  the  two  alleged  centres 
of  pupillary  movement  in  the  cerebral  cortex.  All  of  them  could,  how- 
ever, be  more  directly  explained  by  vascular  changes  accompanying 
these  lesions  producing  their  effects  upon  the  vessels  of  the  eyeball. 

It  is  interesting  to  note  that  in  cerebral  softening  the  action  is  like 
that  of  hemorrhage  into  the  brain,  producing  abolition  of  function  and 
dilatation  of  the  pupil.  In  some  such  cases  there  is  no  doubt  that  the 
oculomotor  nerve  has  also  lost  its  power,  as  indicated  by  the  loss  of 
ocular  movement ;  but  in  others  the  movements  are  retained,  the  pupil, 
however,  being  dilated. 

The  effects  of  spinal  lesions  on  the  pupil.  There  have  been  very  many 
instances  under  personal  observation  of  spinal  irritation  inducing  labile 
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mydriasis,  and  there  have  been  a  few  of  complete  lesion  of  the  cord 
causing  stabile  myosis.  Of  the  latter,  one  occurred  in  a  man  of  fifty 
years,  the  subject  of  a  sarcoma  mvolving  the  bodies  of  the  lower  cervical 
vertebrie  pressing  upon  the  spinal  cord  and  ultimately  crushing  it.  The 
pupils  were  about  two  millimetres  in  diameter,  and  fixed.  The  vessels 
of  the  head  and  face  were  dilated,  and  the  conjunctivae  were  suffused. 
One  .was  a  child,  aged  five  years,  affected  with  tubercular  infiltration  and 
destruction  of  the  bodies  of  the  third,  fourth,  and  fifth  cervical  vertebrae, 
opening  up  the  canal  and  exposing  its  contents.  An  abscess  formed, 
which  involved  a  limited  area  of  the  spinal  canal  opposite  the  affected 
vertebrae.  The  anterior  portion  of  the  theca  was  represented  by  a  fun- 
gated  process  of  granulation  tissue;  the  cord  was  in  a  much  softened 
condition,  and  was  surrounded  with  pus.  The  pupils,  which  for  months 
had  been  in  a  state  of  labile  mydriasis,  became,  during  some  days  prior 
to  death,  contracted  to  two  and  a  half  millimetres  in  diameter.  Several 
traumatic  lesions  of  the  cord  in  the  upper  dorsal  and  lower  cervical 
vertebrie  have  been  observed,  accompanied  by  myosis,  the  contraction 
being  from  two  to  three  millimetres.  In  each  of  those  death  ensued 
within  some  hours  or  days  from  date  of  injury.  In  all  there  was  destruc- 
tion of  the  cord  at  the  seat  of  injury;  in  some,  to  the  extent  of  severance 
of  almost  its  entire  calibre. 

In  the  foregoing  there  is  sufiicient  evidence  to  show  that  the  sus- 
pension or  abolition  of  cerebral  function  in  the  living  body  is  attended 
by  mydriasis,  the  latter  being  the  sequent  of  the  former.  If 
inquiry  be  made  concerning  the  mechanism  inducing  this  pupillary 
effect  coincident  with  the  arrest  of  cerebral  function,  the  theory  which 
explains  the  greater  part,  if  not  the  whole  of  the  phenomena,  is  that 
which  has  been  so  ably  advocated  by  Mosso.  The  passive  movements 
of  the  pupil  are  regulated  by  the  vascular  system  of  the  iris,  which  is  in 
complete  harmony  with  that  of  the  encephalon.  In  those  conditions 
inducing  general  suspension  of  the  cerebral  function,  a  state  of  ischemia 
prevails  in  the  brain  and  iris  inducing  mydriasis.  This,  likewise, 
obtains  in  unilateral  lesions,  where  the  pressure  is  so  great  as  to  induce 
anneniia  of  brain  and  iris.  Myosis  may  also  be  brought  about  by  a  like 
mechanism  acting  in  the  opposite  direction.  The  "irritation"  setting 
up  congestion  of  the  cerebral  and  meningeal  vessels,  leads  to  congestion 
of  the  vessels  of  the  iris,  and  so  produces  contraction  of  the  pupil. 

AVhen  investigating  the  cause  of  a  given  pupillary  state,  this  should 
be  done  in  a  methodical  manner,  examining  the  various  sources  control- 
ling pupillary  movements,  and  eliminating  those  which  do  not  apply. 
The  examination  ought  to  be  conducted  by  answering,  seriatim,  the  fol- 
lowing.questions: 

1st.  Is  the  pupillary  condition  due  to  the  local  or  constitntioual  action 
of  any  drug? 
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2d.  Is  the  state  of  the  pupil  dependent  upon  any  local  ocular  lesion 
or  optical  defect  (including  artificial  eyes)? 

3d.  Is  it  due  to  any  spinal  or  sympathetic  lesion,  more  especially  of 
the  cilio-spinal  region  and  the  cervical  sympathetic? 

4th.  Is  it  dependent  upon  any  localized  cerebral  lesion  aflTecting  special 
brain  centres — i.  e.,  corpora  quadrigemina,  optic  thalamus,  or  the  origin 
and  intracranial  course  of  the  second,  third,  and  fifth  nerves,  especially 
the  third  ? 

5th.  If  due  to  none  of  the  above,  the  probability  is  that  it  depends 
upon  either  a  suspension  of  brain  function  or  to  some  cerebral  "irrita- 
tion," in  either  case  inducing  vascular  changes  in  the  encephalon 
and  iris. 

The  following  points,  among  others,  may  be  formulated  from  the  fore- 
going: 

(A)  1.  When  the  function  of  the  brain  is  in  abeyance,  the  pupils  are 
in  a  state  of  stabile  mydriasis. 

2.  This  may  arise  either  from  temporary  suspension  or  from  abolition 
of  function. 

3.  Temporary  suspension  is  illustrated  by  shock,  and  the  effect  of  some 
poisons;  while  the  abolition  of  function  is  exemplified  by  extensive 
laceration  and  compression  of  the  brain. 

(B)  4.  When  the  function  of  the  brain  is  interfered  with  by  condi- 
tions usually  included  under  the  term  "irritation,"  the  pupils  are  in  a 
state  of  myosis ;  sometimes  labile,  but  generally  stabile  myosis. 

5.  This  "irritation"  or  interruption  of  function  may  be  seen  during 
certain  degrees  of  cerebral  ansemia,  produced  experimentally,  and  not 
as  a  pathological  result;  certain  amounts  of  brain  pressure,  and  certain 
stages  of  intracranial  inflammation. 

6.  These  are  illustrated  in  persons  who  have  suddenly  lost  a  consider- 
able quantity  of  blood  (about  a  fifth  of  the  whole);  in  the  growth  of 
intracranial  tumors  and  the  formation  of  sanguinolent  serous  and  puru- 
lent eff'usions,  when  the  degree  of  pressure  may  be  denominated  as  "me- 
dium," and  at  certain  periods  of  meningitis  and  encephalitis. 

(C)  7.  The  same  pathological  factors  which  cause  myosis  may  also 
cause  mydriasis,  the  degree  in  which  these  factors  are  present  being  the 
determining  point  between  the  former  and  the  latter,  and  not  merely  the 
particular  locus  in  the  brain. 

8.  It  is  well  illustrated  by  cases  where  the  hemorrhage  is  repeated, 
and  is  finally  pushed  to  syncope;  in  intracranial  pressure,  which  is  grad- 
ually increased  until  it  becomes  great,  such  as  arises  from  tumors,  blood 
clots,  and  inflammatory  products. 

(D)  9.  When  the  function  of  one-half  of  the  cerebrum  is  placed  in 
abeyance  by  a  superficial  or  cortical  lesion,  the  pupil  on  the  same  side 
as  the  lesion  is  in  a  state  of  stabile  mydriasis. 


MACEWEN,  PUPIL    IN    ITS    SE  MEIOLOGICAL    ASPECTS.       143 

10.  This  is  well  illustrated  in  cases  of  intracranial  sanguinolent  effu- 
sion consequent  on  injury  (see  list  of  cases). 

(E)  11.  When  the  function  of  one-half  of  the  cerebrum  is  interfered 
with  by  some  source  of  cortical  irritation,  the  pupil  on  the  corresponding 
side  to  the  lesion  is  in  a  state  of  myosis. 

12.  This  is  illustrated  by  traumatic  and  pathological  lesions  affecting 
the  cortex  of  the  cerebrum  (see  list  of  cases). 

(F )  13.  Hemorrhage  into  the  pons  Varolii  when  small,  causes  strongly 
contracted  pupils ;  but  when  it  is  more  extensive,  involving  the  gray 
matter  beneath  the  aqueduct  of  Sylvius,  a  state  of  stabile  mydriasis  is 
induced. 

14.  Effusions  into  the  lateral  ventricles  when  small,  produce  con- 
traction of  the  pupils,  but  w^hen  the  effusion  is  great  stabile  mydriasis 
ensues. 

15.  Inequality  of  the  pupils  indicates  a  unilateral  lesion  or  lesions. 

16.  When  the  lesion  is  cortical  and  unilateral  the  pupillary  manifes- 
tations are  on  the  corresponding  side.  When  the  basal  nerves  are 
affected  unilaterally  the  pupillary  effect  is  manifested  on  the  same  side 
as  the  lesion.  When  the  lesion  is  unilateral  and  affects  the  function  of 
the  white  fibres  of  the  cerebrum  the  opposite  pupil  is  generally  affected. 
When  the  basal  ganglia  are  implicated  unilaterally  the  pupil  is  some- 
times affected  on  the  same  side  as  the  lesion,  occasionally  on  the  other 
side. 

In  a  case  of  cholesteatoma  and  in  another  of  glioma  of  the  right  optic 
thalamus,  dilatation  of  the  left  pupil  was  found  (Boss,  vol.  ii.  p.  572). 

In  lesions  of  the  cerebral  peduncles  the  pupil  is  affected  on  the  same 
side  as  the  lesion. 

Lesions  in  the  corpora  quadrigemina  affect  both  pupils,  irritation^ 
causing  contraction,  destruction  causing  dilatation.and  immobility. 

Section  or  destruction  of  one  optic  tract,  causes  dilatation  of  the 
opposite  pupil  and  blindness  of  the  opposite  eye. 

17.  Irritation  of  the  cord,  especially  the  cilio-spinal  axis,  produces 
dilatation  of  the  pupils,  while  destruction  of  the  cord  causes  contraction. 
These  effects  are  generally  seen  in  both  pupils,  though,  experimentally 

A  at  least,  they  may  be  confined  to  the  same  side  as  the  lesion. 

18.  The  pupils  are  affected  in  the  same  way  by  lesions  of  the  sympa- 
thetic, though  in  unilateral  lesions  it  is  only  the  pupil  on  the  same  side 
as  the  lesion  which  is  affected. 

19.  Speaking  generally,  when  myosis  is  due  to  a  cerebral  cause,  it 
indicates  the  earlier  stages  of  various  affections ;  when  due  to  a  spinal 

1  Unilateral  electrical  stimulation  causes  dilatation  of  both  pupils,  the  opposite  one  becoming  first 
dilated.  Ferrier  explains  this  as  the  result  of  irritation  of  a  sensory  structure,  fti  this  case  acting 
through  the  medium  of  the  anterior  roots  of  the  second  dorsal  nerves  which  ascend  in  the  cervical 
sympathetic. 


144:      MACEWEN,  PUPIL    IN    ITS    SEMEIOLOGICAL    ASPECTS. 

lesion,  it  points  to  a  most  serious  paralysis,  often  to  the  destruction  of 
the  part.  When  mydriasis  arises  from  a  cerebral  lesion  it  is  generally 
present  in  large  amount ;  when  due  to  a  spinal  affection  it  indicates  irri- 
tation of  the  part. 

Myosis  Occurs  under  the  Following  Conditions: 

1.  When  a  bright  light  acts  upon  the  retina. 

2.  Accommodation  for  a  near  object. 

3.  Rotation  of  the  eyeball  inward. 

4.  Local  irritation  or  painful  affections  of  the  eyeball. 

5.  Irritation  of  the  oculomotor  nerve. 

6.  Paralysis  of  sympathetic  roots  of  lenticular  ganglion  or  trunk  of 
sympathetic  in  the  neck.  In  paralysis  of  the  fifth  there  is  myosis  and 
inflammatiou  passing  on  to  destruction  of  the  eyeball. 

7.  Paralysis  of  the  ciliospinal  regi(m  of  spinal  cord.  All  affections 
which  destroy  the  cervical  spinal  marrow  and  intercept  its  conductibility 
produce  congestion  of  the  face  and  contraction  of  the  pupils.  In  neurosis, 
which  suspends  or  diminishes  the  tone  of  the  sympathetic  or  spinal  axis. 

8.  Encephalic  congestion,  such  as :  obstacle  to  return  of  blood  in 
jugulars ;  venous  congestion  due  to  cardiac  causes ;  active  hypersemia, 
plethora,  fevers,  pneumonia,  hepatitis,  etc. ;  when  animal  is  suspended 
by  the  heels ;  in  early  stages  of  meningitis  and  encephalit>is ;  in  acute 
mania  with  marked  activity  of  the  cerebral  circulation ;  in  chronic 
mania  pupils  are  variable,  when  contracted  are  said  to  indicate  super- 
vention of  paralytic  dementia. 

9.  During  sleep  ;  some  believe  this  to  be  due  to  the  congestion  of 
the  cerebral  vessels  and  those  of  the  iris  (Mosso) ;  others,  to  the  inward 
rotation  of  the  eyeball. 

10.  In  the  early  stages  of  cerebral  tumor. 

11.  In  small  hemorrhages  into  the  cerebellum.  In  irritation  of  the 
cerebellum,  contraction  of  the  pupil  on  same  side  as  lesion  ensues. 

12.  Electrical  stimulation  of  the  angular  gyrus  frequently  causes  con- 
traction of  the  pupil. 

13.  During  forced  expiration,  when  the  eye  is  at  the  same  time  passive. 
Also  generally  seen  during  the  period  of  apnoea  in  Cheyne-Stokes  respi- 
ration. 

14.  Convulsions  arising  from  meningo-encephalitis  are  said  to  be 
accompanied  by  myosis,  while  in  convulsions  due  to  epilepsy  and  in 
epileptiform  fits  they  are  usually  accompanied  by  mydriasis. 

15.  When  the  eye  contracts  on  accommodation  to  a  near  object,  yet 
does  not  contract  to  light,  this  indicates  a  lesion  situated  between  the 
corpora  quadrigemina  and  the  oculomotorius.  This  affection  is  known 
as  the  Argyle-Robertson  symptom.  It  is  seen  in  locomotor  ataxia  and 
occurs  in  the  progressive  paralysis  of  the  insane. 

16.  During  ursemic  coma. 
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17.  Myotics:  physostigmine, nicotine, pilocarpine, morphine, muscarine. 
Mydriasis  occurs  under  the  Following  Conditions  : 

1.  In  darkness  or  in  subdued  light. 

2.  Accommodation  for  distant  objects. 
8.  Rotation  of  the  eyeball  outward. 

4.  In  forced  movements  discharged  from  the  medulla:  vomiting, 
swallowing,  chewing,  forced  respiration. 

5.  Paralysis  of  the  oculomotor  (accompanied  or  not  by  immobility 
of  eyeball,  external  strabismus,  diplopia,  etc.). 

6.  Destruction  of  the  optic :  amaurosis.  When  unilateral,  associated 
movements  continue.  .   • 

7.  Irritation  of  sympathetic :  powerful  impressions  on  sensory  nerves ; 
strong  moral  emotions,  mental  pain,  grief,  fear ;  neuralgia  of  the  fifth 
nerve. 

8.  Irritation  of  the  spinal  cord,  especially  ciliospinal  region. 

9.  Encephalic  anaemia  :  In  all  cases  where  there  is  reflex  contraction 
of  the  vessels  of  the  head  ;  when  loss  of  blood  from  the  body  is  excessive ; 
obstruction  of  the  carotid  arteries  ;  in  thrombosis  of  brain  sinuses  ;  dila- 
tation of  mesenteric  vessels  when  extreme ;  syncope,  intense  cold, 
rigors ;  dyscrasias  of  the  blood,  convalescence,  cachectic  conditions ; 
asphyxia,  epilepsy,  in  certain  stages  of  these  affections. 

10.  Pressure  of  cerebrum  when  great  in  amount,  as  from  hemorrhage, 
neoplasms,  etc.     In  the  last  stages  of  meningo-encephalitis. 

11.  In  cerebral  softening.  In  acute  dementia  (oedema  of  cortex 
cerebri)  observers  state  that  the  pupils  are  invariably  dilated  (Hutch- 
inson). 

12.  In  idiots  the  pupils  are  generally  dilated. 

13.  During  deep  inspiration,  generally  in  respiratory  period  of  Cheyne- 
Stokes  breathing. 

14.  Hemorrhage  into  centrum  ovale  and  into  cerebral  peduncles. 

15.  Ferrier  produced  dilatation  of  opposite  pupil  by  destructive  lesion 
of  the  optic  tract  in  the  thalamus,  indicative  of  rupture  of  the  centripetal 
fibres  to  the  irido-motor  nucleus  in  the  floor  of  the  Sylvian  aqueduct. 

16.  In  hydrophobia  there  is  mydriasis. 

17.  Mydriatics :  atropine,  homatropine,  duboisine,  daturine,  hyoscya- 
mine.  Curare  injected  subcutaneously  in  animals  (five  to  ten  centi- 
grammes) induces  in  one  or  two  hours  complete  paralysis  of  the  third 
nerve. 

The  Effect  on  the  Pupil  of  Local  Conditions  of  the  Eye- 
ball '} 

1.  Hypersemia  of  the  iris  produces  contraction  of  the  pupil  which 
darkness  scarcely  diminishes. 


«     IT 
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2.  Presbyopia  and  hyperraetropia  cause  contraction  of  the  pupils  in 
cases  where  continuous  and  excessive  strain  for  near  accommodation  has 
been  long  continued  and  has  produced  asthenopia. 

3.  Pupillary  atresia,  consequent  upon  chronic  irritation  with  posterior 
synechia,  producing  contraction  of  the  pupil. 

4.  In  synechia  total  dilatation  is  impossible,  the  iris  only  dilating 
where  free,  hence,  the  pupil  is  irregular.  If  the  synechia  is  annular  the 
pupil  is  both  contracted  and  immobile. 

5.  In  microria  there  is  a  congenital  state  of  extreme  contraction. 

6.  In  glaucoma  the  pupil  is  dilated,  contracting  little  or  not  at  all  to 
the  action  of  calabar  bean. 

7.  In  coloboma,  both  in  the  congenital  form  and  after  iridectomy,  there 
are  irregularity  and  immobility  of  the  pupil. 

8.  In  idiopathic  mydriasis  there  is  little  contraction  to  the  action  of 
light  or  to  myotics. 

9.  In  certain  cases  of  amblyopia  and  amaurosis  there  is  dilatation  of 
the  pupil. 

10.  In  hippus  pupil  Ise  there  are  alternate  contraction  and  dilatation 
often  accompanied  by  nystagmus. 

11.  Inequality  of  the  pupils  exists  in  some  who  have  different  degrees 
of  refraction  in  the  two  eyes,  one  being  emmetropic  and  the  other  myopic. 


THE  THERMAL   DEATH-POINT  OF  PATHOGENIC  ORGANISMS. 
By  George  M.  Sternberg,  M.D., 

MAJOR  AND  SURGEON  U.  S.  ARMY. 

An  exact  knowledge  of  the  thermal  death-point  of  pathogenic  organ- 
isms is  desirable,  both  as  a  matter  of  general  scientific  interest,  and  from 
a  practical  point  of  view.  As  biologists,  we  wish  to  know  whether  the 
vital  properties  of  the  living  protoplasm  contained  in  the  minute  veget- 
able organisms  in  question  are  destroyed  at  a  uniform  temperature,  and 
if  so  at  what  temperature  ;  or  whether  there  is  a  considerable  range  in 
the  limits  of  vital  resistance  to  heat  exhibited  by  different  organisms  of 
this  class.  As  sanitarians,  we  wish  to  know  what  temperature  can  be 
relied  upon  for  the  destruction  of  disease  germs  in  the  excreta  of  patients 
suffering  from  typhoid  fever,  from  cholera,  and  from  other  infectious  dis- 
eases transmitted  by  means  of  the  alvine  discharges  of  the  sick;  whether 
boiling  of  infected  clothing,  or  of  drinking  water  contaminated  with  dis- 
ease germs,  is  a  safe  means  of  disinfection,  etc. 

Various  experimenters  have  recorded  observations  with  reference  t( 
the  thermal  death-point  of  different  microorganisms,  but,  so  far  as 
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know,  no  one  has  heretofore  made  an  extended  inquiry,  by  means  of  a 
uniform  method,  with  a  view  to  determining  the  vital  resistance  to  heat 
of  the  considerable  number  of  pathogenic  organisms  now  known  to  bac- 
teriologists. 

All  of  the  experiments  recorded  in  the  present  paper  relate  to  moist 
Jieat — that  is  to  say,  the  test-organisms  have  in  every  case  been  in  a  moist 
condition,  in  fluid  cultures.  The  effect  of  dry  heat  upon  desiccated  or- 
ganisms is  quite  another  question.  This  has  been  studied  by  Koch  and 
Wolffhiigel,^  who  have  summarized  the  results  of  their  experimental 
work  as  follows : 

"1.  A  temperature  of  100°  C.  (212°  F. ),  maintained  for  one  hour  and  a* 
half,  will  destroy  bacteria  which  do  not  contain  spores. 

"  2.  Spores  of  mould-fungi  require  for  their  destruction  in  hot  air  a  tem- 
perature of  from  110°-115°  C.  (230-239°  F.),  maintained  for  one  hour  and  a 
half. 

"  3.  Bacillus  spores  require  for  their  destruction  in  hot  air  a  temperature  of 
140°  C.  (284°  F.),  maintained  for  three  hours."     (Op.  cit.,  p.  231.) 

In  my  experiments  I  have  adopted  ten  minutes  as  the  standard  time 
of  exposure  to  a  given  degree  of  temperature. 

A  fresh  culture  of  the  organism  to  be  tested  is  introduced  into  capil- 
lary glass  tubes  which  have  an  expanded  extremity  to  serve  as  an  air 
chamber,  by  means  of  which  the  culture  fluid  is  drawn  into  or  forced 
out  of  the  capillary  tube.  This  is  readily  accomplished  by  heating  the 
little  bulb. 

The  glass  tubes,  hermetically  sealed,  are  introduced  into  a  vessel  con- 
taining water,  which  is  kept  at  a  uniform  temperature  by  personal 
supervision,  a  Bunsen  burner  being  the  source  of  heat.  A  standard 
thermometer  is  placed  in  the  vessel,  and  this  and  the  capillary  tubes 
are  protected  from  the  bottom  of  the  vessel  containing  them  by  a  thick 
plate  of  glass.  A  uniform  temperature  throughout  the  fluid  is  main- 
tained by  stirring  it  with  a  glass  rod. 

After  exposure  for  ten  minutes  to  a  given  temperature  the  sealed  ex- 
tremity of  the  capillary  tube  is  broken  off  with  sterilized  forceps,  and 
the  contents  are  forced,  by  heating  the  air  in  the  expanded  extremity, 
into  a  test-tube  containing  sterile  flesh-peptone-gelatine,  which  has  been 
liquefied  by  exposure  in  a  water  bath  to  a  temperature  of  40^  C,  or 
below.  The  cotton  plug  is  only  removed  for  a  moment  in  order  to 
introduce  the  contents  of  the  capillary  tube,  and  in  my  extended  experi- 
ments I  have  very  rarely  seen  any  accidental  contamination.  A  rubber 
cap  is  next  placed  upon  the  open  end  of  the  test-tube  and  the  gelatine 
is  spread  in  a  uniform  manner  over  the  interior  of  the  tube  by  the 
method  of  Esmarch.'^  This  is  accomplished  by  rolling  the  tube  in  iced 
Avater  until  the  gelatine  hardens.  » 

1  Mitth.  a  d.  kais.  Gesundheitsamte,  Bd.  1, 

2  Zeitschrift  fur  Hygiene,  Bd   1,  Heft  2,  S.  293 
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These  tubes  are  then  kept  at  a  temperature  a  little  below  the  melting 
point  ot  gelatine — 20°  to  22°  C. — for  at  least  a  week.  If  the  test  organism 
has  not  been  killed  by  the  temperature  to  which  it  was  exposed  colonies 
are  developed  in  the  gelatine,  which  may  often  be  recognized  by  the 
naked  eye  within  a  day  or  two.  In  other  cases  development  is  retarded, 
and  it  is  only  at  the  end  of  four  or  five  days  that  evidence  of  growth  is 
seen.  The  absence  of  growth  at  the  end  of  eight  or  ten  days  is  taken  as 
evidence  that  the  vitality  of  the  test-organism  has  been  destroyed  by  the 
temperature  to  which  it  was  exposed.  In  every  case  a  control  experi- 
ment is  made  with  material  from  the  same  culture  which  has  not  been 
•subjected  to  heat. 

Bacillus  of  Typhoid  Fever. — Since  the  publication  of  Gaffky's 
memoir,  in  the  second  volume  of  the  Mittheilungen  aus  dem  Kaiserlichen 
Gesundheitsamte,  his  statements  with  reference  to  the  formation  of  spores 
by  the  typhoid  bacillus  have  been  generally  accepted,  and  have  been  con- 
firmed by  most  of  the  observers  who  have  followed  him..  Seitz,^  how- 
ever, has  not  been  able  to  convince  himself  of  the  presence  of  spores 
in  kis  cultures.  Buchner^  and  MichaeP  also  report  their  failure  to  find 
spores. 

Gafi'ky  states  that  spores  are  not  formed  at  the  room  temperature, 
but  that  they  are  developed  on  the  third  or  fourth  day  in  cultures  kept 
in  an  iucubating  oven  at  37°  C.  These  spores  are  said  to  be  shining^ 
round  bodies,  which  occupy  the  whole  width  of  the  bacilli  and  are 
situated  only  at  the  ends  of  the  rods.  A  single  rod  is  said  to  contain 
but  one  well-developed  spore,  although,  according  to  Gafi'ky,  an  im- 
perfectly developed  spore  may  sometimes  be  seen  at  the  opposite  end  of 
a  rod  containing  a  perfect  spore. 

My  cultures  of  the  typhoid  bacillus  are  from  stock  brought  from 
Koch's  laboratory  by  Dr.  Meade  Bolton.  The  morphological  characters 
and  the  characteristic  growth  upon  potato  correspond  perfectly  with  the 
account  given  by  Gafi'ky  and  other  authorities,  and  leave  no  doubt  as 
to  the  identity  of  the  organism  which  has  served  for  my  experiments.  I 
have  repeatedly  seen  in  my  potato-cultures  which  had  been  kept  at  38° 
for  several  days,  shining,  spherical  bodies,  located  at  the  ends  of  the  rods, 
which  appear  to  be  spores,  and  which  I  suppose  to  be  identical  with  the 
bodies  pronounced  by  Gafi'ky  to  be  spores.  But  these  bodies  stain  with 
fuchsin,  and  if  they  are  in  truth  reproductive  elements,  my  temperature  ex- 
periments show  that  their  vitality  is  destroyed  by  a  temperature  of  60°  C. 

As  my  own  previous  experiments  upon  spore-bearing  bacilli,  and  those 
of  other  experimenters,  indicated  that  spores  require  for  their  destruc- 
tion a  comparatively  high  temperature,  I  made  first  the  following  ex- 

1  Bakteriologische  Studien  zur  Typhus — Aetiologie,  Miinchen,  188G. 

2  Archiv  f.  Hygiene,  vol.  iii.  p.  361.  3  Fortschr.  d.  Medicin,  1886,  No.  11. 
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periments,  in  which  material  from  a  pure  culture  in  veal  broth  was 
exposed  for  the  time  adopted  as  a  standard  (ten  minutes),  as  follows : 

Nov.  10.     50^  60°,  70°,  Cont. 

In  this,  and  in  all  subsequent  records  of  experiments  made,  the  figures 
in  heavy  type  indicate  that  growth  occurred ;  the  figures  in  light  type 
indicate  the  absence  of  growth — i.  e.,  the  killing  of  the  test  organism  by 
ten  minutes'  exposure  to  the  temperature  indicated  by  the  figures.  It 
will  be  seen  that  at  60°  and  at  70°  C.  no  growth  occurred,  while  in  the 
control  tube  and  in  that  at  50°  (=122°  Fahr.)  the  typhoid  bacillus  grcAV 
abundantly.  My  object  has  been  to  determine  the  lowest  temperature 
which  will  insure  the  destruction  of  all  germs  of  each  species  tested.  I 
have  not  therefore  considered  it  necessary  to  count  the  number  of- 
colonies  which  have  grown  out  in  the  Esmarch  tubes  in  those  cases 
where  the  temperature  has  been  insufficient  to  accomplish  the  object  in 
view.  Such  a  record  has  no  special  advantage  over  the  simple  record  of 
growth  or  failure  to  grow.  In  the  practical  application  of  data  of  this 
kind  to  the  disinfection  of  typhoid  excreta,  etc.,  it  is  evident  that  a  few 
colonies,  representing  a  few  bacilli  or  spores,  which  have  survived  the 
temperature  tested,  are  as  potent  for  mischief  as  a  larger  number.  My 
experiments  upon  the  typhoid  bacillus  are  recorded  in  the  following 
table : 

Typhoid  Bacillus. 

(Ten  minutes'  exposure.) 


Date.       Culture  medium. 


1886. 
Nov.  10. 

Nov.  15. 

Nov.  30. 

Dec.    4. 

Dec.  24. 

1887. 
Jan.   15. 

Jan.  20. 

Jan.  21. 


Experiments. 


Veal  broth.  50°  60,  70,  Cont. 

Veal  broth.  I  50°,  52,  54,  66,  58,60,  Cont. 

Potato  culture,     50°,  55,  60.  70,  80,  Cont. 

Potato  culture,  I  60°,  Cont. 

Potato  culture,     60°  70,  80,  Cont. 


Bemarks. 


Potato  culture. 
Potato  culture. 


55°,  60,  70,  80,  Cont. 
48°,  50,  52,  60,  Cont. 


Potato  culture,  |  50°,  60,  Cont. 


In  oven  at  38°  for  48  hours. 

Fluid  culture  of  November  1st. 

Culture  at  room  temperature. 

Culture  in  oven  at  38°  for  7  days. 

Culture  in  oven  for  10  days,  then  kept 
at  room  temperature  for  15  days. 

Culture  in  oven  at  38°  for  7  days. 

In  oven  at  38°  for  10  days. 

Potato  in  oven  7  days,  then  kept  at 
room  temperature  7  days. 


An  inspection  of  this  table  shows  that  no  development  occurred  in 
any  instance  after  exposure  to  a  temperature  of  56°  C  and  above.  In 
one  experiment  (Nov.  30)  growth  occurred  after  exposure  to  55°  C,  but 
in  this  case  it  was  very  much  delayed  ;  in  the  experiment  of  January  15, 
no  development  occurred  after  exposure  to  55°.  Differences  of  this  kind 
when  we  are  on  the  border-line  are  to  be  expected. 

We  may  then  safely  say  that  the  thermal  death-point  «f  the  typhoid 
bacillus  is  56°  C.  (=  182.8°  F.). 
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Spirillum  of  Asiatic  Cholera  {"  Comma-bacillus  "  of  Koch). 
— My  experiments  have  been  made  simultaneously  upon  the  cholera 
spirillum  and  the  two  organisms  which  most  closely  resemble  it,  viz.,  the 
"  cheese  spirillum  "  of  Deneke  and  the  Finkler-Prior  spirillum. 

The  cultures  in  these  experiments  were  all  made  at  the  room  tempera- 
ture in  flesh-peptone-gelatine. 

When  development  was  retarded,  the  fact  is  indicated  in  the  tables  by 
a  star  following  the  figures  denoting  the  temperature. 


Date. 

Organism. 

Temperature  to  which  exposed 
ten  minutes. 

December  30,  1886 ■ 

, 

Cholera  spirillum. 
Cheese  spirillum. 
Finkler-Prior  spirillum. 

42°,  44,  46,  48*,  Cont. 
42°,  44,  46,  48*,  Cont. 
42°,  44.  46,  48*,  Cont. 

In  this  first  experiment  no  growth  was  observed  in  the  Esmarch  tubes 
containing  the  three  organisms,  after  exposure  to  48°  for  ten  minutes,  for 
several  days  afrer  the  control  tubes  had  "broken  down,"  but  subse- 
quently a  few  colonies  developed  in  each  of  these  tubes.  This  consider- 
able retardation  of  growth  led  me  to  think  that  a  slightly  longer  ex- 
posure would  be  fatal  to  all  of  these  sprilla.  I  accordingly  made  the 
following  experiment  at  the  same  temperature,  but  varying  the  time  of 
exposure. 


Date. 

Organism. 

Temperature. 

Time  of  exposure  in  minutes. 

January  7,  1887   - 

Cholera  spirillum. 
Cheese  spirillum. 
Finkler-Prior  spirillum. 

48°  C.  =  118.4°  F. 
(t        ((        <( 

((        ((        (< 

2°.  4,  6,  8*,  10*.  12*. 
2°,  4,  6,  8*,  10*,  12*. 
2°,  4,  6,  8*,  10*,  12*. 

This  was  followed  by  a  similar  experiment  at  50°  C. 


Date. 

Organism. 

Temperature. 

Time  of  exposure  in  minutes. 

r 

January  10,  1887  { 

Cholera  spirillum. 
Cheese  spirillum. 
Finkler-Prior  spirillum. 

50°  C.  =  122°  F. 
<(        <(        (( 

C(               ((               (S 

2°,  4,  6,    8*,  10*,  Cont. 
2°,  4,  6,    8*,  10*,  Cont. 
2°,  4,  6*,   8,      10,    Cont. 

In  this  experiment  only  a  few  colonies  developed  after  exposure  for 
eight  and  ten  minutes  in  the  case  of  the  cholera  and  of  the  cheese  spiril- 
lum, and  none  at  all  in  the  case  of  the  Finkler-Prior  spirillum. 
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The  following  experiment  was  made  at  52°  C. 


Date. 

Organisms, 

Temperature. 

Time  of  exposure  in  minutes. 

January  31,  1887  - 

Cholera  spirillum . 
Cheese  spirillum. 
Finkler-Prior  spirillum. 

52°  C.  =  125.6°  F. 

(C                 C<                 (( 

((           ((           « 

2°*,  4,  6,  8,  10,  Cont. 
2°*,  4,  6,  8,  10,  Cont. 
2°,     4,  6,  8,  10,  Cont. 

It  will  be  noted  that  identical  results  were  obtained  throughout  with 
the  cholera  and  the  cheese  spirillum,  while  the  Finkler-Prior  spirillum 
proved  to  have  a  little  less  resisting  power  to  heat. 

The  following  experiment  gives  a  result  in  accord  with  the  above.  It 
was  made  for  the  purpose  of  testing  the  question  whether  a  difference 
would  be  shown  in  the  resisting  power  of  old  and  recent  cultures.  I 
may  remark  here  that  the  cholera  spirillum  retains  its  vitality  for  several 
months,  at  least,  in  cultures  which  are  kept  in  a  moist  condition.  On 
the  other  hand,  Koch  has  shown  that  it  is  quickly  destroyed  by  desic- 
cation. 


Date. 

Cholera  spirillum. 

Temperature 

Time  of  exposure  in  minutes. 

January  17,  1887 -| 

Fresh  culture. 
Culture  13  days  old. 

52°  C.  =  125.6°  F. 

<(                 ((                 (C 

2°*,  4,  6,  Cont. 
2°*,  4,  6,  Cont. 

Anthrax  Bacillus. — Davaine  first  made  experiments  (1873)  to 
determine  the  temperature  required  to  destroy  the  vitality  of  the  anthrax 
bacillus  as  found  in  the  blood  of  an  animal  just  dead.  Under  these  cir- 
cumstances no  spores  are  present.  The  destruction  of  vitality  was  tested 
by  inoculation  into  susceptible  animals.  This  method  is  open  to  the 
jbjection  that  at  temperatures  approaching  that  which  destroys  vitality 
le  development  of  the  bacillus  is  retarded,  and  the  animal  is  likely  to 
suffer  a  non-fatal  attack  of  the  disease,  which  may  escape  observation. 
This  is  probably  the  explanation  of  the  slight  difference  in  the  results 
obtained  by  Davaine  and  those  of  Chauveau  made  more  recently. 


1 

Authority. 

Temperature. 

Time  of  exposure. 

Eemarks. 

Davaine 

48° 

15  minutes. 

In  blood. 

Davaine 

50 

10 

<(         cc 

Davaine 

65 

5 

<<       <( 

Chauveau   . 

50 

20        " 

Cultures. 

Chauveau   . 



54 

10        " 

C( 

f 
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According  to  Fliigge,  anthrax  spores  are  killed  by  exposure  to  100° 
C.  for  two  minutes.  In  a  recent  experiment  by  the  writer  a  single 
colony  developed  after  exposure  to  this  temperature  for  two  minutes,  but 
there  was  no  growth  when  the  time  was  extended  to  four  minutes. 

Bacillus  of  Glanders — Loffler^  has  recently  determined  the 
thermal  death-point  of  the  Rotz  bacillus.  He  finds  it  to  be  55°  C,  the 
time  of  exposure  being  ten  minutes. 

Bacillus  of  Swine  Plague  (German,  Schiveine  rothlauf;  French, 
Rouget).  Bacillus  of  Mouse  Septicemia  (Koch). — Pasteur's  bacillas 
of  rouget  is,  no  doubt,  identical  with  the  bacillus  of  Schweine  rothlauf  of 
the  German  bacteriologists.  I  have  experimented  upon  cultures  from 
both  sources.  The  bacillus  of  mouse  septicaemia  is  also  supposed  by 
some  authors  to  be  identical  with  the  above.  According  to  Eisenberg, 
the  bacillus  of  mouse  septicsemia  forms  spores.  Fliigge  says  of  the 
bacillus  of  Schweine  rothlauf : 

"  In  bouillon  cultures  which  have  been  kept  for  three  days  at  the  room 
temperature,  or  for  twenty-four  hours  at  40°,  one  notices  the  formation  of 
small  spherical  bodies,  which  probably  represent  spores ;  although,  on  account 
of  their  minuteness,  the  formation  and  development  of  these  bodies  have  not, 
up  to  the  present  time,  been  exactly  observed."  ^ 

My  experiments  upon  the  thermal  death-point  of  these  organisms  are 
included  in  the  following  tables. 

Cultures  in  Flesh-peptone-gelatine. 


Date. 

Organism. 

Temperature  to  which  exposed. 

January  20, 1887 

Januai^y  26,     " 

Tebruary  7,     " 

February  8,     " 

Mouse  septicaemia. 

Mouse  septicaemia. 
Schweine  rothlauf. 

Mouse  septicaemia. 
Schweine  rothlauf. 

Mouse  septicaemia. 
Rouget. 

50°,  60,  Cont. 

52°,  54,  56*,  58,  Cont. 
52°,  54,  56,  Cont. 

60°,  Cont. 
60°,  Cont. 

54°,  56*,  58,  Cont 
52°,  54,  56*,  58,  Cont. 

Cultures  in  Bouillon. 


Date. 

Organism. 

Temperature  to  which  exposed. 

March  17,  1887 

Rothlauf. 

Mouse  septicaemia. 

60°,  65,  Cont. 
60°,  65,  Cont. 

These  bouillon  cultures  were  kept  in  the  incubating  oven  at  38°  for 
three  days,  and  afterward  at  the  room  temperature  for  eight  days.  The 
bacilli  were  found  to  have  grown  out  into  slender  filaments,  which  pre- 


1  Arlieiten  a.  d.  Kaiserlichen  Gesundheitsamte,  Bd.  1,  Heft  5. 


2  Die  Mikroorganismen,  p.  246. 
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sented  the  appearance  of  having  vacant  places  in  their  protoplasm, 
which  possibly  represented  spores.  As  will  be  seen  by  reference  to  the 
table,  no  growth  occurred  after  exposure  to  a  temperature  of  60"^  C.  for 
ten  minutes.  We  must,  therefore,  admit  either  that  this  bacillus  does 
not  form  spores  under  the  circumstances  stated  by  Fliigge,  or  that  the 
spores  are  destroyed  at  the  comparatively  low  temperature  named. 

In  the  following  table  I  include  several  species  of  pathogenic  and  non- 
pathogenic bacilli  in  which  the  question  of  spore-formation  has  not 
been  definitely  settled.  In  regard  to  the  first-named  (Emmerich's 
bacillus)  Eisenberg  remarks  "spore-formation  not  yet  observed."  Ac- 
cording to  Fliigge,  B.  sputlg.  crassus  "appears  to  form  spores  at  a 
temperature  of  35°."  The  bacillus  of  blue  milk  is  said  by  Eisenberg 
to  form  spores  in  gelatine  cultures  after  the  third  day.  The  lactic  acid 
ferment  is  said  by  the  same  author  to  form  spores  at  the  ends  of  the 
rods,  which  appear  as  spherical,  shining,  highly  refractive  bodies.  In 
my  own  examinations  of  stained  cover-glass  preparations  from  the  cul- 
tures used  in  the  following  experiments,  I  have  in  no  instance  been  able 
to  satisfy  myself  of  the  presence  of  spores. 

Recent  Cultures  in  Flesh-peptone-gelatine. 


Organism. 

Date. 

Temperature  to  which  exposed  ten  minutes. 

Emmerich's  bacillus    .     .     . 

■{ 

January 
January 
February 

24, 

28, 

1, 

60°,  Cont. 

70°,  80,  90,  100,  Cont. 

60°,  62,  64,   Cont. 

Brieger's  bacillus     .... 

■{ 

January 
February 

24, 
1, 

60°,  Cont. 

58"*,  60*,  62°,  Cont. 

Friedlander's  bacillus      ,     . 
(So-called  "  pneumo-coc- 
cua.") 

[ 

December  24, 
January      8, 
January    11, 
January    20, 

50°,  52*,  54*,  Cont. 

58°,  60,  62,  64,  Cont. 
64°,  56,*  58,  Cont. 
56°,  58,  Cont. 

Bacillus  sputig  crassus    .     . 
(Kreibohm.) 

■1 

January 
January 
January 

24, 
28, 
31, 

60°,  Cont. 

50°,  Cont. 

54°,  56,  58,   Cont. 

Bacillus  pyocyanus      .     .     . 
(Green  pus. ) 

•■ 

December  24, 
December  31, 
January      8, 
January    17, 
February    2, 

70°,  80,  Cont. 
46°,  48,  50,  Cont. 
68°,  60,  62,  64,   Cont- 
52°,  54*,  Cont. 
54°,  56,  58,  Cont. 

Bacillus^  indicus 

w 

January 
January 
January 
February 

21, 

25, 

26, 

'A 

56°*,  60,  Cont. 
56°,  58,  Cont. 
52°*,  54*,  56,  Cont. 
64°    56,  58°,  Cont. 

Bacillus  prodigiosus     .     .     . 
(Commonly  called  micro- 
coccus prodigiosus.) 

1 

1 

January 
January 
January 
February 

21, 

25, 

26, 

2, 

56°,  60,  Cont. 
56°,  58,  Cont. 
52°*,  54*,  56*,  Cont. 
54°*,  56,  68,  Cont. 

Bacillus  cyanogenus    .     .     . 
(Bacillus  of  blue  milk.) 

.  ( 

X 

January 
January 

28, 
31, 

50°,  60,  Cont. 
54°,  56,  58,   Cont. 

Bacillus  fluorescens     .     .     . 

■{ 

January 
January 

28, 
31, 

50°,  60,  Cont. 
54°,  56,  58,   Cont. 

Bacillus  acidi  lactici    .     .    . 

.■ 

January 
January 
February 
February 

24, 
26, 

1, 

8, 

60°*,  Cont. 

52°,  54,  56,  Cont. 

60°,   62,   64,   Cent. 

54°,  56,  58,  Cont 
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Potato  Cultures  in  Incubating  Oven  for  Three  Days,  at  38°, 

TO  Test  for  Spores. 

(No  spores  seen  on  microscopic  examination  of  stained  cover-glass  preparations.) 


Organism. 

Date. 

Temperature  to  which  exposed. 

Bacillus  pyocyanus  ' 

Emmerich's  bacillus 

Brieger's  bacillus 

Bacillus  acidi  lactici 

March  1,  1887. 

((            (( 

60°,  65,  Cont. 
60°,  65,  Cont. 
60°,  65,  Cont. 
60°,  65,  Cont. 

Old  Cultures  in  Flesh-peptone-gelatine,  to  Test  for  Spores. 

(March  7,  1887.) 


Organism. 

Age  of  culture. 

Temperature  to  which  exposed. 

Brieger's  bacillus 

Emmerich's  bacillus 

Bacillus  pyocyanus 

Bacillus  fluorescens 

Bacillus  cyanogenus 

Bacillus  acidi  lactici 

36  days. 
43      " 
46      " 
42      " 
33      " 
42      " 

60°    65,  Cont. 
60°,  65,  Cont. 
60°,  65,  Cont. 
60°  65,  Cont. 
60°   65,  Cont. 
60°,  65,  Cont. 

It  will  be  seen  that  in  all  of  these  experiments  the  lactic  acid  ferment 
is  the  only  one  which  resisted  a  temperature  of  60°  C;  and  if  the  pres- 
ence of  spores  could  be  determined  by  this  test,  this  is  the  only  organism 
in  the  list  in  which  there  is  auy  evidence  of  spore  formation.  I  am  not, 
however,  disposed  to  accept  this  test,  and  think  it  not  improbable  that 
some  of  the  bacilli  in  the  list  form  reproductive  spores,  which  differ  from 
those  of  the  anthrax  bacillus  and  certain  other  spore-forming  bacilli,  in 
the  fact  that  they  are  destroyed  at  a  comparatively  low  temperature. 
The  only  way  to  settle  this  question  will  be  by  the  method  of  direct 
observation.  If  the  refractive  spherical  bodies,  supposed  to  be  spores, 
which  may  be  seen  in  potato  cultures  of  the  typhoid  bacillus,  in  bouillon 
cultures  of  the  bacillus  of  swine  plague,  etc.,  are  observed  to  develop 
into  bacilli,  they  will  be  demonstrated  to  be  reproductive  elements,  or 
spores,  notwithstanding  the  fact  that  they  are  destroyed  by  so  low  a 
temperature  as  60°  C. 

The  following  experiments  have  been  made  with  pathogenic  and  non- 
pathogenic bacilli  which  are  known  to  form  spores. 
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Organism. 

Date. 

Temperature  to  which  exposed 
ten  minutes. 

Bacillus  alvei  (foul  brood  of  bees) 

Wurtzel  bacillus < 

Bacillus  butrj'cus < 

December    8, 
December  30, 

January    24, 
January    28, 

December  28, 
December  31, 

80°,  Cont. 
90°,  100,  Cont. 

60°,  Cont. 

70°,  80,  90,  Cont. 

80°,  Cont. 
90°,  100,  Cont. 

The  following  experiments  have  been  made  upon  these  spore-forming 
bacilli  at  a  temperature  of  100°  C.  (212°  F.).  the  time  of  exposure  being 
varied. 


Organism. 

Date. 

Time  of  exposure  in  minutes. 

Anthrax  bacillus 

Bacillus  alvei 

Bacillus  butrycus 

Wurtzel  bacillus         .  -     . 

February  9, 

February  9, 

February  9, 
March       4, 

2*,  4,  6,  8,  10,  Cont, 

*  A  single  colony. 

2*,  4,  6,  8,  10,  Cont. 

*  A  few  colonies. 

2,    4,  6,  8,  10,  Cont. 

2*,  4,  6,  8,  10,  Cont. 

*  A  single  colony. 

Bacillus  Tuberculosis. — Schill  and  Fischer  (1884),  assuming  that 
the  tubercle  bacillus  forms  spores,  made  quite  a  number  of  experiments 
to  determine  its  thermal  death-point.  Using  fresh  sputum  as  the  material, 
and  testing  the  destruction  of  the  vitality  of  the  bacilli  contained  in 
this  material  by  inoculations  into  guinea-pigs,  they  found  that  exposure 
to  a  temperature  of  100°  C,  in  steam,  was  efficient  when  the  time  of 
exposure  was  five  minutes.  When  the  time  was  reduced  to  two  minutes 
a  negative  result  was  obtained  in  two  out  of  three  guinea-pigs  inocu- 
lated, but  in  one  death  from  tuberculosis  occurred. 

My  experiments  upon  micrococci  are  recorded  in  the  following  table. 

Recent  Cultures  of  Micrococci  in  Flesh-peptone-gelatine. 


Organism. 


Micrococcus  of  osteomyelitis 
Staphylococcus  pyog.  aureus 
Staphylococcus  pyog.  citrous 

Staphylococcus  pyog.  albus 

Streptococcus  erysipelatus  . 

Micrococcus  tetragenus  .  . 
Micrococcus  Pasteuri      .     . 


Date. 


December    8, 
December  20, 
February    8, 

1886. 

1887. 

January    11, 

1887. 

January      8, 
January     11, 
January     20, 

1887. 

December  26, 
January    11, 

1886. 

1887. 

December  28, 
January     20, 
January    25, 

1886. 
1887. 

January    25, 

1887. 

March        29, 
April            7, 

1887. 

Temperature  to  which  exposed  ten 
minutes. 


50°,  52,  54,  56,  58,  Cont. 
52°,  54,  56^  Cont. 
54°,  56*,  58,  Cont. 

54°,  56*,  58,  60,  Cont. 

58°,  60*,  62,  64,  Cont. 
54°,  56,  58*,  60*. 
56°,  58*,  60,  Cont. 

52°,  54,  56*,  Cont. 
54°,  56,  58*,  60*. 

48°,  50,  52,  Cont. 
50°.  52,  58,  Cont. 
54°,  66,  Cont. 

54°,  56*,  58,  Coni;. 

50°,  52,  54,  56,  58,  Cont. 
46°,  48,  50*,  52,  Cont. 
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Fresh  Cultures  of  Sarcin^  in  Flesh-peptone-gelatine. 


Organism. 


Sarcina  aurantiaca 


Sarcina  lutea 


Date. 


December  24,  1886. 
January  11,  1887. 
January    18, 

December  29,  1886. 
January      7,  1887. 
January    11, 
January    18, 


Temperature  to  which  exposed. 


56°,  58*,  60*,  Cont. 
54°,  56,  58*,  60. 
58°,  60,  Cont. 

56°,  58*,  60*,  Cont. 
58°,  60*,  62*,  64,  Cont. 
56°,  58,  60*,  Cont. 
60°*,  62,  64,  Cont. 


GoNOCOCCus  OF  Neisser. — Believing,  as  I  now  do,  that  this  organism 
is  the  cause  of  the  infectious  virulence  of  gonorrhoeal  secretions  (see 
The  Medical  News  of  Feb.  26,  1887),  I  have  made  the  following  experi- 
ment with  reference  to  its  thermal  death-point.  Some  gonorrhoeal  pus 
from  a  recent  case  which  had  not  undergone  treatment,  was  collected 
for  me  by  my  friend,  Dr.  George  H.  Rohe,  in  the  capillary  tubes  hereto- 
fore described.  A  microscopical  examination  of  stained  cover-glass 
preparations  showed  that  this  pus  contained  numerous  "  gonococci "  in 
the  interior  of  the  cells.  Two  of  the  capillary  tubes  were  placed  in  a 
water  bath  maintained  at  60°  C.  for  ten  minutes.  The  pus  was  then 
forced  out  upon  two  pledgets  of  sterilized  cotton  wet  with  distilled 
water. ,  Two  healthy  men  had  consented  to  submit  to  the  experiment, 
and  one  of  these  bits  of  cotton  was  introduced  into  the  urethra  of  each 
and  left  in  situ  for  half  an  hour.  As  anticipated,  the  result  was  entirely 
negative.  For  obvious  reasons  no  control  experiment  was  made,  and 
no  attempt  was  made  to  fix  the  thermal  death-point  within  narrower 
limits. 

In  connection  with  these  experiments  upon  the  thermal  death-point  of 
known  pathogenic  organisms,  it  is  of  interest  to  inquire  whether  the 
virulence  of  infectious  material  in  which  it  has  not  yet  been  demon- 
strated that  this  virulence  is  due  to  a  microorganism,  is  destroyed  by  a 
correspondently  low  temperature.  Evidently,  if  this  proves  to  be  the 
case,  it  will  be  a  strong  argument  in  favor  of  the  view  that  we  have  to 
deal  with  a  microorganism  in  these  diseases  also.  We  have  experi- 
mental proof  that  a  large  number  of  pathogenic  organisms  are  killed 
by  exposure  for  ten  minutes  to  a  temperature  of  from  55°  to  60°  C. 
But,  so  far  as  I  am  aware,  this  low  temperature  would  not  be  likely  to 
destroy  any  of  the  poisonous  chemical  products  which  might  be  supposed 
to  be  the  cause  of  infective  virulence — leaving  aside  the  fact  that  such 
chemical  products  have  no  power  of  self-multiplication,  and,  therefore, 
could  not  be  the  independent  cause  of  an  infectious  disease. 

Vaccine  Virus. — Carstens  and  Coert  have  experimented  upon  the 
temperature  required  to  destroy  the  potency  of  vaccine  virus.  In  a 
paper  read  at  the  meeting  of  the  International  Medical  Congress,  in 
1879,  they  report  as  the  result  of  their  experiments  that  the  maximum  j 
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degree  of  heat  to  which  fresh  vaccine  can  be  exposed  without  losing  its 
virulence,  probably  varies  between  52°  and  54°  C. 

KiNDERPEST. — According  to  Semmer  and  Raupach/  exposure  for  ten 
minutes  to  a  temperature  of  55°  C.  destroys  the  virulence  of  the  infec- 
tious material  in  this  disease. 

Sheep-pox. — The  authors  last  mentioned^  have  also  found  that  the 
same  temperature — 55°  C.  for  ten  minutes — destroys  the  virulence  of 
the  blood  of  an  animal  dead  from  sheep-pox. 

Hydrophobia. — Desiring  to  fix  the  thermal  death-point  of  the  virus 
of  hydrophobia,  I  obtained  through  the  kindness  of  Dr.  H.  C.  Ernst,  a 
rabbit  which  had  been  inoculated,  by  the  method  of  trephining,  with 
material  which  came  originally  from  Pasteur's  laboratory  (see  Dr. 
Ernst's  paper  in  the  April  number  of  this  journal).  The  rabbit  sent 
me  showed  the  first  symptoms  of  paralytic  rabies  on  the  eighth  day  after 
inoculation.  It  died  on  the  eleventh  day  (March  2,  1887),  and  I  at 
once  proceeded  to  make  the  following  experiment : 

A  portion  of  the  medulla  was  removed  and  thoroughly  mixed  with 
sterilized  water,  the  milky  emulsion  was  introduced  into  four  capillary 
tubes,  such  as  had  been  used  in  my  experiments  heretofore  recorded. 
Two  of  these  tubes  were  then  placed  for  ten  minutes  in  a  water  bath, 
the  temperature  of  which  was  maintained  at  60°  C.  Four  rabbits  were 
now  inoculated  by  trephining,  two  with  the  material  exposed  to  60°  C. 
for  ten  minutes,  and  two  with  the  same  material  from  the  capillary 
tubes  not  so  exposed.  The  result  was  as  definite  and  satisfactory  as  pos- 
sible. The  two  control  rabbits  were  taken  sick,  one  on  March  10,  and 
one  on  the  11th ;  both  died  with  the  characteristic  symptoms  of  paralytic 
rabies  on  the  third  day.  The  two  rabbits  inoculated  with  material  ex- 
posed to  60°  C.  remained  in  perfect  health.  On  the  26th  of  March  one 
of  these  rabbits  was  again  inoculated  by  trephining  w4th  material  from 
the  medulla  of  a  rabbit  just  dead  from  hydrophobia.  This  rabbit  died 
from  paralytic  rabies  on  the  8th  of  April.  Its  companion  remains  in 
perfect  health. 

A  second  experiment  was  made  in  the  same  way  on  the  14th  of 
March.  Two  rabbits  were  inoculated  with  material  exposed  for  ten 
minutes  to  a  temperature  of  50°  C. ;  two  with  material  exposed  for  the 
same  time  to  a  temperature  of  55°  C. ;  and  two  control  rabbits  with 
material  not  so  exposed.  One  of  the  rabbits  inoculated  with  material 
exposed  to  50°  C.  and  one  of  the  control  rabbits  died  on  the  25th,  the 
other  rabbit  inoculated  with  the  material  exposed  to  50°,  the  other  con- 
trol, and  one  inoculated  with  material  exposed  to  55°,  on  the  26th. 
The  second  rabbit  inoculated  with  material  exposed  to  55°  died  five 
days  later  with  the  characteristic  symptoms  of  the  disease.  ^ 

These   experiments   show   then    that    the   virus   of    hydrophobia   is 

^  Deutsche  Zeitschrift  fUr  Thier  med.,  vii.  p.  347.  2  ibid. 
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destroyed  by  a  temperature  of  60°  C,  and  that  55°  C.  fails  to  destroy 
it — the  time  of  exposure  being  ten  minutes. 

For  convenience  of  reference  the  results  obtained  in  my  own  experi- 
mental studies,  and  those  of  others  referred  to,  are  brought  together  in 
a  single  table.  Where  the  determination  has  not  been  made  by  myself 
the  authority  is  given  in  parentheses  after  the  name  of  the  organism. 
The  time  of  exposure  is  ten  minutes,  unless  otherwise  indicated  by  figures 
in  parentheses  following  those  representing  the  temperature.  The  table 
includes  those  non-pathogenic  organisms  which  have  been  tested  as  well 
as  those  which  are  recognized  as  pathogenic.  In  this  table  I  have 
adopted  the  nomenclature  used  by  Dr.  Fliigge  in  his  recent  w^ork  Die 
Mikroorganismen. 

Thermal  Death-point  of  Microorganisms. 

Name  of  Organism.  Centigrade.  Fahrenheit. 

Spirillum  cholerse  Asiaticae 52°  125.6°  (4in.) 

Spirillum  tyrogenumi 52  125.6  (4  m.) 

Spirillum  Fiukler-Prior 50  122 

Bacillus  aiithracis  (Chauveau) 54  129.2 

Bacillus  typhi  abdominalis 56  132.8 

Bacillus  mallei^  (Lciffler) 55  131 

Bacillus  of  schweine-rothlauf  (Rouget  of  Pasteur)      .        .     58  136.4 

Bacillus  murissepticus 58  136.4 

Bacillus  NeapolitanusS 62  143.6 

Bacillus  cavicida*         ........     62  143.6 

Bacillus  pneumoniae^    .        .         .        .  *     .        .        .        .56  132.8 

Bacillus  crassus  sputigenus 54  129.2 

Bacillus  pyocyanus 56  132.8 

Bacillus  indicus 58  136.4 

Bacillus  prodigiosus 58  136.4 

Bacillus  cyanogenus 54  129.2 

Bacillus  fluorescens" 64  129.2 

Bacillus  gallinarum  (Salmon)^ 56  132.5 

Bacillus  acidi  lactici^ 56  132  8 

Bacillus  alvei ;  spores 100  212  {4  m) 

Bacillus  anthracis  ;  spores 100  212  (4  m.) 

Bacillus  butrycus  ;  spores 100  212  (4  ni.) 

Bacillus  mycoides  ;  spores 100  212  (4  m.) 

Bacillus  tuberculosis  {Schill  and  Fischer)    ....  100  212  (4  m.) 

Staphylococcus  pyogenes  aureus 58  136.4 

Staphylococcus  pyogenes  citreus 62  143  6 

Styphylococcus  pyogenes  albus 62  143.6 

Streptococcus  erysipelatus 54  129.2 

Micrococcus  tetragenus 58  136.4 

Micrococcus  Pasteuri 52  125.6 

Micrococcus  gonorrhoea^ 00  140 

Sarcina  lutea 64  147.2 

Sarcina  aurantiaca 62  143.6 

Vaccine  virus  (Carstens  and  Coert) 54  129.2 

Rinderpest  virus  (Semmer  and  Raupach)   .        .        .         .55  131 

Sheep  pox  virus  (Semmer  and  Raupach)     .        .         .        .55  131 

Hydrophobia  virus       .        i 60  140 

1  Cheese  spirillum.  2  Bacillus  of  glanders.  3  Emmerich's  bacillus. 

*  Brieger's  bacillus.  ^  Friedlander's.  6  From  water. 

7  Pasteur's  "  microbe  du  cholera  des  poules."  ^ft 

8  Old  culture  in  flesh-peptone-gelatiiie  not  killed  by  60°,  probably  owing  to  the  presence  of  spores,      ^h 

9  A  single  experiment.     A  lower  temperature  would  probably  be  effective.  ^R 

■ 


i 
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By  reference  to  the  various  tables  giving  the  experimental  data  in 
detail,  it  will  be  seen  that  the  results  are  not  absolutely  uniform  for  the 
same  organism.  Thus,  in  the  experiments  upon  the  typhoid  bacillus  no 
growth  occurred  after  exposure  to  55°  in  one  experiment  (January  15), 
while  in  another  (November  30)  colonies  of  the  typhoid  bacillus  grew 
out  after  exposure  to  this  temperature.  In  this  case  the  thermal  death- 
point  is  placed  at  56°,  no  growth  having  occurred  after  exposure  to  this 
temperature.  Similar  differences,  when  the  temperature  approaches 
that  which  is  uniformly  successful  in  destroying  vitality,  may  be  observed 
with  reference  to  several  of  the  organisms  tested.  But  these  differences 
are  within  comparatively  narrow  limits.  They  are  probably  due  partly 
to  a  difference  in  resisting  power  depending  upon  the  age  of  the  culture, 
and  partly  to  unavoidable  variations  in  the  temperature  during  the 
experiments.  By  very  careful  supervision  and  frequent  stirring  of  the 
water-bath,  variations  in  temperature  have  been  kept  within  narrow 
limits,  but  it  has  been  impossible  to  avoid  them  entirely.  The  same 
thermometer  has  been  used  throughout  (made  by  Schlag  and  Berend, 
Berlin). 

No  attempt  has  been  made  to  fix  the  thermal  death-point  within 
narrower  limits  than  2°  C,  and  in  the  above  table  the  lowest  tempera- 
ture is  given  which  has  been  found,  in  the  experiments  made,  to  destroy 
all  of  the  organisms  in  the  material  subjected  to  the  test.  No  doubt 
more  extended  experiments  would  result,  in  some  instances,  in  a  reduc- 
tion of  the  temperature  given  as  the  thermal  death-point  for  a  degree  or 
more.  But  the  results  as  stated  are  sufficiently  accurate  for  all  practical 
purposes,  and  permit  us  to  draw  some  general  conclusions : 

(a)  The  temperature  required  to  destroy  the  vitality  of  pathogenic 
organisms  varies  for  different  organisms. 

(J?)  In  the  absence  of  spores,  the  limits  of  variation  are  about  10° 
Centigrade  (18°  F.). 

(c)  A  temperature  of  56°  C.  (132.8°  F.)  is  fatal  to  the  bacillus  of  an- 
thrax, the  bacillus  of  typhoid  fever,  the  bacillus  of  glanders,  the  spiril- 
lum of  Asiatic  cholera,  the  erysipelas  coccus,  to  the  virus  of  vaccinia, 
of  rinderpest,  of  sbeep-pox,  and  probably  of  several  other  infectious 
diseases. 

(d)  A  temperature  of  62°  C.  (143.6°  F.)  is  fatal  to  all  of  the  patho- 
genic and  non-pathogenic  organisms  tested,  in  the  absence  of  spores 
(with  the  single  exception  of  sarcina  lutea,  which,  in  one  experiment, 
grew  after  exposure  to  this  temperature). 

(e)  A  temperature  of  100°  C.  (212°  F.)  maintained  for  five  minutes 
destroys  the  spores  of  all  pathogenic  organisms  tested. 

(/)  It  is  probable  that  some  of  the  bacilli  which  are  destroyed  by  a 
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temperature  of  60"^  C.  form  endogenous  spores  which  are  also  destroyed 
at  this  temperature.^ 

The  experimental  study,  the  results  of  which  are  recorded  in  the 
present  paper,  was  made,  through  the  courtesy  of  Prof.  Wm.  H.  Welch, 
in  the  pathological  laboratory  of  Johns  Hopkins  University. 


A  CONSIDEEATION  OF 
THE  RESULTS  IN  327   CASES   OF  TRACHEOTOMY, 

PERFORMED    AT    THE    BOSTON     CITY     HOSPITAL    FROM     1864  TO   1887. 

By  Robert  W.  Lovett,  M.D.,  and  John  C.  Munro,  M.D., 

FORMERLY   HOUSE   SURGEONS   AT   THE   HOSPITAL. 

The  operation  of  tracheotomy  was  performed  for  croup  327  times  at 
the  Boston  City  Hospital  from  the  time  of  its  foundation  in  1864  to 
January,  1887.  Up  to  the  year  1880,  only  30  tracheotomies  had  been 
done,  so  that  the  greater  part  of  the  operations  have  been  performed  in 
the  last  six  years.  It  should  be  noted,  in  passing,  that  a  bad  class  of 
cases  would  naturally  come  to  a  city  hospital  for  operation.  In  most 
instances  being  treated  at  home,  medically,  until  an  operation  has 
become  imperative  and  long  after  it  has  become  advisable,  they  are 
brought  hurriedly  for  operation  often  in  a  hopelessly  bad  condition.  If 
the  parents  wish  or  if  an  operation  seems  likely  to  afford  even  temporary 
relief  to  the  patient,  tracheotomy  is  performed,  and  thus  many  hopeless 
cases  are  yearly  operated  upon ;  all  of  which  are  included  in  the 
analysis.  We  are  indebted  to  the  visiting  surgeons  of  the  hospital  for 
permission  to  publish  the  following  cases. 

Of  the  327  cases,  232  died  and  95  (29.05  per  cent.)  recovered.  The 
causes  of  death  were,  septicaemia  in  62  cases,  extension  of  the  diphtheritic 
process  to  the  trachea  and  bronchi  (doubtless  including  many  pneumonia 
cases)  in  101  cases,  exhaustion  in  12  cases,  death  on  the  table  in  10 
cases,  heart  failure  in  6  cases,  various  causes  (pneumonia,  peritonitis, 
scarlet  fever,  nephritis,  embolism,  marasmus)  in  6  cases,  undetermined  in 
35  cases. 

Autopsies  were  so  few  that  a  clinical  estimate  of  the  cause  of  death 
had  to  serve  in  most  cases ;  such  a  classification  is  approximate  at  best 
and  the  distinctions  were  by  no  means  always  clear.  When  death  was 
preceded  by  gradually  increasing  dyspnoea  it  was  considered  that  exten- 

1  This  question  demands  further  experimental  investigation. 
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sion  of  the  diphtheritic  process  to  the  bronchi  was  the  cause  of  death 
and  the  truth  of  this  was  often  proved  by  autopsy.  In  other  cases  pro- 
found septic  poisoning  was  evident  as  the  chief  cause  of  death.  These 
are  the  two  great  classes  into  which  the  majority  of  cases  fall,  other 
causes  of  death  seeming  incidental.  Children  with  septicaemic  symptoms 
died  more  quickly  after  operation  than  those  dying  by  extension  of  the 
process  to  the  bronchi.  An  average  of  the  two  classes  showed  that 
septicaemic  patients  died  on  the  average  two  days  after  operation,  while 
children  dying  by  extension  lived  three  days. 

The  relation  of  the  number  of  deaths  from  extension  to  those  from 
septicsemia  is  shown  below. 

Extension.        Septicaemia. 

In  all  the  fatal  cases If        to        1 

In  children  under  2  years 3^        to         1 

In  children  from  2  to  10  years    .         .         .         .     li        to        1 

It  can  be  seen  from  this  that  young  children  are  particularly  liable  to 
that  distressing  cause  of , death,  extension  of  the  process  to  the  bronchi. 
When  this  happens  there  is  no  euthanasia,  death  is  the  slowest  and  most 
painful  of  suffocations,  and  only  when  septicaemia  to  the  point  of  stupe- 
faction is  present  at  the  same  time  does  the  child  escape  a  horrible 
amount  of  suffering.  The  frequency  of  this  painful  ending  then  is  not 
to  be  lost  sight  of  in  recommending  the  operation  as  a  means  of  euthanasia, 
especially  in  children  under  two  years  of  age. 

10  cases  died  on  the  table.  2  of  these  evidently  died  of  heart  failure, 
for  they  stopped  breathing  before  the  trachea  was  opened  and  had  but 
slight  hemorrhage.  4  had  profuse  hemorrhage,  and  2  died  of  shock 
some  little  time  after  the  tube  was  put  in  place  and  everything  seemed 
favorable.  In  the  remaining  2  cases  the  records  are  not  full.  The  6 
cases  classed  as  heart  failure  did  not  die  on  the  table,  but  from  the  first 
to  the  fift^h  day  after  operation. 

An  attempt  was  made  to  find  the  ultimate  result  in  the  95  patients 
that  recovered.  23  cases  recovered  in  1886,  and  were  considered  as  too 
recent  to  be  of  value. 

Of  the  72  that  recovered  previous  to  January,  1886,  56  have  been 
personally  investigated,  while  16  could  not  be  found.  The  research  was 
made  especially  diificult  by  the  fact  that  it  was  so  common  for  the 
parents  to  move  after  an  attack  of  diphtheria  and  the  consequent  investi- 
gation by  the  Board  of  Health.  Of  the  72  families,  57  had  moved  at 
least  once.  15  cases  were  seen  from  one  to  two  years  after  operation ; 
16  cases  in  three  years ;  12  cases  in  four  years ;  2  cases  in  five  years  ; 
6  cases  in  six  years  ;  4  cases  in  seven  years  ;  1  case  in  twenty- one  years. 
26  have  never  been  ill  in  any  way  since  recovery  from  thl^  operation. 
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7  have  had  pneumonia,  measles,  or  mumps,  but  have  fully  recovered, 
no  one  of  them  having  had  croup  at  the  time  of  illness.  2  have  had 
diphtheria  a  second  time  without  laryngeal  complication;  1,  nine  years 
old,  two  years  after  operation,  and  1,  twenty  years  old,  four  years  after. 

With  eight  exceptions,  the  patients  have  been  free  from  any  attack  of 
croup  since  operation.  One,  five  years  old,  operated  on  in  1885,  has  had 
two  attacks,  one  of  which  was  quite  severe.  One,  ten  years  old,  operated 
on  in  1884,  has  had  one  or  two  attacks,  and  is  in  poor  general  condition. 
One,  four  years  old,  operated  on  in  1885,  is  apt  to  be  croupy  with  a  slight 
cold.  One,  six  years  old,  operated  on  in  1885,  the  same.  One,  fourteen 
years  old,  operated  on  in  1883,  the  same.  One,  ten  years  old,  operated 
on  in  1885,  has  croupy  cough.  One,  seven  years  old,  operated  on  in 
1884,  was  liable  to  be  croupy  for  a  while  after  operation,  but  is  not  so 
now.     One,  eleven  years  old,  operated  on  in  1883,  the  same. 

Of  complications  coming  after  operation,  one  had  nephritis  and  paral- 
ysis, but  recovered;  one  had  nephritis  for  four  months.  One  had 
"abscesses."  One,  a  boy  ten  years  old,  operated  on  in  1881,  could  not 
blow  his  nose  for  two  years,  but  is  well  now. 

There  have  been  no  deaths  in  the  56  cases  investigated,  and  there  is 
no  reason  to  believe  that  these  are  any  more  favorable  than  the  16  that 
could  not  be  found. 

As  to  present  condition,  53  may  be  said  to  be  in  good  general  health : 
10  to  15  are  said  to  take  cold  more  easily  than  before.  That  it  is  not 
a  very  serious  matter  may  be  seen  by  the  fact  that  only  6  are  said  to  be 
liable  to  sore  throats,  of  whom  2  have  tonsillitis  at  times,  and  the  re- 
mainder are  liable  to  have  sore  throats  when  they  catch  cold.  Of  the  3 
who  were  found  not  to  be  in  good  condition,  one,  six  years  old,  operated 
on  a  year  and  a  half  ago,  has  phthisis,  but  no  laryngeal  symptoms. 
The  second,  noted  above,  is  in  bad  general  condition,  hoarse,  and  croupy. 
The  third  is  a  delicate  boy,  five  years  old,  with  no  positive  signs  of 
trouble  except  a  tendency  to  croup  and  illness. 

The  voice  is  clear  in  all  but  4  cases  ;  in  one  of  the  latter,  a  girl  of 
thirteen,  operated  on  two  years  ago,  the  voice  is  not  so  clear  as  before 
operation,  and  she  cannot  sing  so  high  as  before.  The  second,  four 
years  old,  has  a  fairly  clear  voice,  but  it  is  said  to  be  less  so  than  before 
operation,  two  years  ago ;  two  are  said  to  be  hoarse  when  they  have  slight 
colds.  The  scars  in  all  cases  are  healed  and  are  more  or  less  conspicuous 
according  to  the  severity  of  the  original  wound ;  none  were  found  adhe- 
rent, and  in  no  instance  had  the  scar  travelled  downward  toward  the 
sternum  as  mentioned  by  Neukomm.^  In  nearly  all  the  cases  a  linear 
depression  in  the  trachea  admitting  the  edge  of  the  finger-nail  could  be 


1  Neukomm:  Centralb.  f.  Chirurg.,  1886,  No.  38. 
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felt  at  the  site  of  the  original  wound,  but  in  one  case  operated  on  in 
1880,  by  the  low  operation,  no  nick  was  felt  in  the  trachea. 

There  were  4  cases  of  stenosis  which  are  noted  later  in  the  article. 

It  has  been  stated  that^  the  operation  tends  to  become  less  fatal  in 
any  place  as  the  years  go  by.  In  Berlin^  the  death-rate  after  operation 
fell  22  per  cent,  in  six  years,  and  in  Paris,''  at  the  Hopital  des  Enfants 
Malades,  it  fell  nearly  30  per  cent,  in  six  years. 

In  11,696  cases  reported  by  Agnew,*  in  1878,  the  recovery  per  cent, 
was  26.25.  In  1137  cases  reported  since  then  which  were  grouped 
merely  for  comparison  on  this  point,  the  recovery  rate  w^as  33.8  per  cent. 
But  in  the  present  series  of  cases  no  such  result  was  noted.  From  1881  to 
1885  the  recovery  per  cent,  fell  from  35  to  26 ;  in  1886  it  rose  again  to 
29,  but  the  general  tendency  has  been  downward,  a  fact  which  is  proba- 
bly dependent  on  the  extension  of  the  operation  to  more  and  more 
hopeless  cases  each  year.  Moreover,  Wanscher,^  in  Copenhagen,  in 
several  years  noted  no  such  falling  off  in  the  fatality  per  cent.  Statistics 
definite  enough  to  clear  up  the  point  are  too  few. 

It  became  apparent  while  studying  the  cases  that  there  was  a  marked 
variation  in  the  proportion  of  recoveries  at  the  different  seasons  of  the 
year.  Therefore,  a  calculation  was  made  of  the  average  monthly  mor- 
tality per  cent,  in  each  of  the  twelve  months  for  five  years  preceding 
1886,  and  the  result  is  shown  graphically  in  Table  I.  It  will  be  seen 
that  in  the  winter  months  the  smallest  proportion  of  cases  recover,  not 
20  per  cent,  in  December,  February,  and  March,  while  from  the  latter 
month  the  recovery  rate  rises  until  July,  when  about  60  per  cent,  of  all 
cases  operated  on  get  well.  In  a  general  way,  each  year  showed  the 
same  tendency  when  considered  by  itself  As  a  matter  of  interest,  the 
per  cent,  of  mortality  from  diphtheria  in  the  city  at  large  was  calculated 
by  the  month  for  the  same  five  years  from  the  tables  of  the  Board  of 
Health,^  and  a  very  striking  correspondence  was  noticed.  The  diph- 
theria mortality  per  cent,  curve  is  shown  in  Table  IV. 

To  see  if  the  tracheotomy  mortality  per  cent,  bore  a  similar  relation 
to  other  zymotic  diseases  than  diphtheria,  the  monthly  mortality  per 
cent,  of  scarlet  fever  (chosen  only  as  a  representative)  for  the  same  five 
years  was  calculated  for  the  whole  city,  and  the  result  is  shown  in 
Table  VII. 

By  comparison  of  these  three  tables  it  will  be  seen  that  from  1881  to 
1885  inclusive,  the  tracheotomy  death-rate  at  the  Boston  City  Hospital 

1  Hugonnai :  Das  erste  100  Croup  Operationen  in  Zurich.     Inaug.  Diss.,  Zurich,  1878. 

2  Kriinlein  :  Archiv  f.  klin.  Chir.,  Bd.  xxi.  Heft  2. 

3  Bourdillat :  Bull,  et  Soc.  Med.  Hup.  Paris,  1867,  39. 
*  Agnew :  System  of  Surgery,  vol.  iii. 

5  Wanscher  :  Om  Diphtheritis  og  Croup  saerlight  med.  Hyensyen  til  Tracheotomi«n  ved  Samme  for 
Doctor  graded  i  Medicinen.     Kjoebenhavn,  1877. 

6  Reports  of  the  Boston  Board  of  Health,  1881-85. 
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varied  by  the  month  in  the  closest  correspondence  to  the  mortality  per 
cent,  of  diphtheria  for  the  same  time  in  the  whole  city  of  Boston,  and 
that  it  did  not  vary  at  all  in  correspondence  with  the  death-rate  from 
scarlet  fever  in  the  whole  city.  Nor  does  it  correspond  to  the  general 
monthly  mortality  of  the  city  for  all  diseases  during  the  same  live  years. 
In  a  word,  when  diphtheria  is  most  fatal  in  the  city,  tracheotomy  is  most 
fatal  at  the  hospital.  That  this  variation  is  not  due  to  the  greater  pre- 
valence of  scarlet  fever  or  diphtheria  at  different  seasons  is  shown  by 
Tables  II.  and  V.,  which  show  the  monthly  number  of  cases  reported 
for  the  five  years  of  each  disease.  It  is  also  of  much  interest  to  see  how 
closely  the  number  of  deaths  from  croup  and  diphtheria  in  the  whole 
city  correspond  when  considered  by  the  month  in  the  same  way.  (Table 
III.)  The  same  correspondence  was  noted  for  1876-77  by  Dr.  F.  W. 
Draper.^ 

It  does  not  come  within  the  scope  of  this  paper  to  enter  upon  any  dis- 
cussion as  to  the  identity  of  croup  and  diphtheria ;  at  the  same  time  it 
is  easy  to  see  that  the  correspondences  and  variations  noted  above  lend  a 
very  strong  weight  to  the  assertion  that  croup  and  diphtheria  are  one 
and  the  same  disease.  However  it  may  be  in  other  places,  idiopathic, 
non-diphtheritic  croup  is  very  rare  in  Boston ;  whether  it  exists  at  all 
is  questioned  by  many.  The  overwhelming  majority  of  all  cases  coming 
for  operation  to  the  hospital  present  some  signs  of  diphtheritic  infection, 
membrane  in  the  throat  or  nose,  enlarged  glands  in  the  neck,  albumin- 
uria, septicaemia,  and  the  like. 

If  the  seasonal  death-rate  from  diphtheria  in  a  city  affects  the  trache- 
otomy death-rate  so  much  as  our  tables  would  seem  to  show,  we  should 
expect  that  in  cities  where  a  low  death-rate  from  diphtheria  prevails 
unusually  favorable  results  w^ould  follow  tracheotomy.  And  this  may 
account  for  the  otherwise  inexplicable  figures  given  by  Wanscher,  of 
Copenhagen,  where  of  400  cases  operated  on  in  hospital  practice  42  per 
cent,  recovered.     The  table  shows  the  rest. 

To  the. 1000  of  the 
living  population. 

General  death-rate  in  Copenhagen,  1880-1885  .  .  .  22.8 
General  death-rate  in  Boston,  1880-1885  ....  22.5 
Diphtheria  death-rate  in  Copenhagen,  1880-1885  .  .  0.25 
Diphtheria  death-rate  in  Boston,  1880-1885       .        .        .1.35 

Unfortunately,  statistics  are  not  to  be  obtained  for  similar  investiga- 
tion in  other  cities. 

The  presence  of  membrane  in  the  pharynx  is  by  no  means  an  invari- 
able accompaniment  of  the  laryngeal  trouble,  for  it  was  noted  as  having 
been  present  in  the  pharynx  in  158  cases  and  absent  in  93,  while  in  76' 
there  was  no  definite  note.     It  was  undoubtedly  seen  but  not  noted  in 

1  Reports  of  Boston  Board  of  Health,  1877-78. 
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many  cases,  whereas  nearly  every  case  in  which  it  was  absent  was  prob- 
ably entered  in  the  notes,  so  that  the  figures  given  above  by  no  means 
represent  the  true  proportion.  But  the  interest  of  the  two  classes  of 
cases  lies  in  the  difference  of  their  death-rates.  Of  the  158  cases  where 
membrane  was  present  in  the  pharynx  at  the  time  of  operation  44  or  28 
per  cent,  recovered,  in  the  93  cases  where  membrane  was  absent  from  the 
pharynx  37.6  per  cent,  recovered.^  That  this  difference  in  the  per  cent, 
is  not  due  to  the  fact  that  the  cases  where  membrane  was  absent  were 
older  children,  is  shown  by  the  average  age  of  the  two  classes : 

Where  membrane  was  present  the  average  age  of  the  158  cases  was 
4.4  years. 

Where  membrane  was  absent  the  average  age  of  the  93  cases  was  4.1 
years. 

That  is,  in  spite  of  the  fact  that  the  children  were  younger,  10  per 
cent,  more  recovered  where  membrane  was  not  present  in  the  pharynx 
at  the  time  of  operation. 

In  the  majority  of  cases  the  attack  of  croup  had  been  preceded  by  ill- 
ness varying  from  one  to  seven  days  in  duration.  Oftenest  there  was 
the  history  of  an  attack  of  pharyngeal  diphtheria  preceding,  but  some- 
times there  had  only  been  a  day  or  so  of  general  malaise  without  definite 
throat  symptoms.  In  an  average  of  225  cases  the  attack  of  croup  came 
on  the  fifth  day  of  the  illness,  and  in  only  10  cases  was  the  croup  not 
preceded  by  at  least  one  day's  illness. 

Perhaps  the  most  important  question  of  all  is  the  influence  of  early  or 
late  operation  as  it  affects  recovery,  as  it  is  one  of  the  very  few  condi- 
tions under  the  control  of  the  surgeon.  The  table  shows  the  recovery- 
rate  in  cases  operated  upon  within  one,  two,  three,  and  four  days  after 
the  beginning  of  the  obstructed  respiration. 


Day  of  operation. 

1 

Number  of  cases. 

123 

Eecovery. 

40 

Per  cent,  of  recovery. 

32.5 

2 

86 

24 

28.0 

3 

33 

8 

25.3 

4 

7 

1 

14.0 

In  the  same  line  of  argument  the  amount  of  the  patient's  dyspnoea  at 
the  time  of  operation  serves  to  advocate  the  performance  of  tracheotomy 
while  the  dyspnoea  is  yet  moderate.  In  154  cases  the  dyspnoea  before 
operation  was  noted  as  "severe;"  of  these,  21  per  cent,  recovered.  In 
124  where  it  was  noted  as  "  moderate,"  35  per  cent,  recovered.  The 
argument  against  early  operation  is  of  course  the  possibility  of  a  patient's 
recovery  from  even  severe  dyspnoea  without  tracheotomy ;  on  this  point 

1  Honsell :  Aerztl.  Mittheil.  ans  Baden,  xxxvi.,  1882. 
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authorities  differ  very  widely.  Steiner^  has  seen  only  three  recoveries 
of  this  sort.  Mackenzie^  sets  the  death-rate  without  operation  at  90  per 
cent.,  and  in  33  cases  of  croup  treated  medically  many  years  ago  by  Dr. 
John  Ware,'  30  died.  On  the  other  hand  are  arrayed  Lewis  Smith,* 
Meigs  and  Pepper,^  and  Agnew,^  who  believe  that  recovery  without 
operation  is  more  frequent  than  has  commonly  been  supposed.  The 
experience  at  the  City  Hospital  has  been  as  follows :  forty  cases  of 
diphtheritic  croup  have  been  treated  medically  and  every  one  died. 
Dr.  G.  W.  Gay,  visiting  surgeon,  wrote  in  1885,'^  "  Not  a  single  case  of 
pseudo-membranous  laryngitis  has  ever  recovered  in  this  hospital  with- 
out operation."  And  he  quoted  Dr.  D.  W.  Cheever,  senior  visiting 
surgeon,  as  writing  to  him  in  1884,®  "After  reflection  I  cannot  recall  a 
case  of  membranous  laryngitis  that  I  have  known  to  recover  without 
tracheotomy,"  Since  Dr.  Gay's  article  was  written  there  have  been  two 
recoveries  from  moderate  dyspnoea  without  operation. 

The  age  of  the  patient  is,  of  course,  an  important  consideration,  the 
mortality-rate  falls  as  the  age  increases,  up  to  eight  or  ten  years.  In 
1600  cases  collected  from  Cohen,^  Schiiller,'"  Birnbaum,^^  Mastin,^^  etc., 
and  tabulated  with  regard  to  the  age  of  the  patients,  the  recovery-rate 
in  children  less  than  two  years  old  was  20  per  cent.,  rising  steadily  until 
the  age  of  eight  years  was  reached,  when  it  was  40  per  cent.  The  327 
cases  reported  here  followed  much  the  same  course,  except  in  the  youngest 
children,  where  the  operation  proved  much  more  fatal.  Of  42  patients 
under  two  years  of  age  only  3  recovered,  1  eleven  months  old,  and  2 
fifteen  months  old,  all  nursing  children.  The  oldest  case  to  recover  was 
a  girl  sixteen  years  old,  and  several  adults  died. 

There  are  several  minor  symptoms  that  deserve  mention.  Nasal  dis- 
charge was  almost  always  present  and  had  no  special  significance. 
When  it  was  associated  with  severe  septicaemia  it  was  ordinarily  foul- 
smelling.  Cervical  glandular  swelling,  in  the  same  way,  was  generally 
present,  being  noted  as  absent  in  only  24  cases.  It  was  present  in  all 
sorts  of  cases,  and  its  only  significance  was  that  when  it  gradually  in- 
creased after  operation,  death  from  septicaemia  followed  in  an  overwhelm- 
ing majority  of  cases.  To  be  sure,  two  or  three  cases  got  well  after 
having  developed  an  amount  of  glandular  swelling  that  made  the  neck 

1  Steiner,  quoted  by  Gay  :  Wood's  Ref.  Handbook  of  Med.  Sci ,  vol.  ii.  p.  344. 

2  Mackenzie  :  Diseases  of  the  Throat  and  Nose.  3  Ware,  quoted  by  Gay,  Ibid. 
*  Lewis  Smith:  Dis.  of  Children,  Phila.,  1881  ;  also  Amer.  Journ.  of  Med.  Sci.,  April,  1885,  p.  319. 
5  Meigs  and  Pepper:  Diseases  of  Children.  6  Agnew,  loc.  cit. 

7  Gay  :  Wood's  Ref.  Handbook  of  Med.  Sci.,  vol,  ii.  p.  344. 

8  Gay  :  Phila.  Med.  News,  July  12,  1884. 

8  Cohen  :  Croup  in  its  Relation  to  Tracheotom}',  1884. 

10  Sch tiller  :  Deutsche  Chir.,  Lief  37,  Stuttgart. 

11  Birnbaum  :  Arch,  f  klin.  Chir.,  xxxi.  p.  333. 

12  Mastin  :  Gaillai-d's  Med.  Journ.,  xxix.  1  p.  1. 
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double  its  ordinary  size,  but  in  general  when  the  neck  tape  had  to  be 
loosened,  after  it  was  once  tied  in  place,  it  meant  death  for  the  patient. 

Albumen  was  present  in  the  urine  of  five-sixths  of  all  the  cases  in  which 
an  examination  was  made  and  recorded  (75  in  number).  It  appeared 
in  all  classes  of  cases  and  was  particularly  abundant  in  bad  cases  of 
septicsemia.  Sugar  was  temporarily  present  in  the  urine  of  one  child  who 
recovered. 

The  discharge  from  the  trachea  tube  after  operation  furnished  perhaps 
the  most  important  indication  of  a  patient's  progress.  The  discharge 
was  classified  as  loose  and  as  gummy,  and  the  line  between  the  two 
classes  was  easy  enough  to  draw  ordinarily.  T,he  inner  tube  was  always 
taken  out  and  cleaned  every  two  or  three  hours,  and  at  these  times  the 
character  of  the  discharge  taken  from  it  was  noted.  Sometimes  there 
was  no  discharge  at  all,  and  then  the  case  was  classed  as  "  discharge  sup- 
pressed ;"  when  it  was  gummy  it  was  always  scant.  The  importance  of 
the  tube  discharge  with  reference  to  the  prognosis  of  the  cases  is  shown 
in  the  following  table : 


Number  of    Number  of 

Cases.        Recoveries.  Per  cent. 


When  the  discharge  was  loose  through- 


out       83  53  60 

When  the  discharge  was  gummy  at  any 

time,  even  temporarily       ...         86  11  13 

When  the  discharge  was  suppressed      .15  0  0 

The  notes  were  indefinite  in  the  other  143. 

The  appearance  of  blood  in  the  tube  discharge  was  a  matter  of  no 
significance.  It  was  always  present  for  a  while  after  operation  and  re- 
appeared in  all  classes  of  cases  at  irregular  intervals,  sometimes  as  late 
as  the  fifth  day  after  operation. 

The  temperature  possessed  no  more  than  its  usual  significance  in  acute 
febrile  diseases ;  when  it  rose  higher  than  105°  at  any  time  the  child 
rarely  recovered.  The  temperature  generally  rose  several  degrees  after 
operation,  but  it  was  of  no  significance  unless,  as  pointed  out  by  Ripley,* 
it  remained  high,  when  it  could  be  inferred  that  the  disease  was  progress- 
ing unfavorably.  But  a  marked  rise  on  the  third,  fourth,  or  fifth  day 
after  operation  was  the  most  ominous  sign  and  generally  ushered  in  a 
fatal  result.  In  the  majority  of  cases  the  temperature  ranged  between 
99°  and  103°. 

The  treatment  in  all  these  years  has,  of  course,  varied  very  much. 
Of  late  years  the  steam  pipes  in  the  tracheotomy  rooms  have  been 
tapped,  and  for  several  days  after  operation  every  child  lies  in  a  cloud 
of  steam  coming  from  these  pipes.  In  former  years  a  hand  atomizer 
was  used.     Free  stimulation  and  milk  ad  libitum  form  the  treatment  of 

1  Ripley  :  Med.  Record,  Jan.  24,  1885. 
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nearly  all  cases  after  operation.  66  cases  were  treated  with  mer- 
cury in  small  and  frequent  doses  (^^  of  a  grain  of  corrosive  subli- 
mate or  :j  of  a  grain  of  calomel  every  two  hours),  and  the  recovery  per 
cent,  was  28,  and  did  not  differ  materially  from  the  recovery  per  cent, 
of  156  cases  which  were  treated  by  steam,  brandy,  and  milk,  where  40 
cases,  or  25  per  cent.,  got  well.  Quinine  was  given  through  the  course 
of  the  disease  in  53  cases,  and  the  recovery  per  cent,  here  was  39,  much 
larger  than  in  the  other  cases  mentioned  above,  but  the  numbers  are 
altogether  too  small  to  warrant  any  conclusions  as  to  the  comparative 
efficacy  of  different  methods  of  treatment. 

In  turn,  ipecac,  lime-water  spray,  chlorate  of  potash,  iron,  pilocarpine, 
pepsine,  etc.,  have  held  the  chief  place,  but  the  number  of  cases  in  which 
each  has  figured  is  too  small  to  be  worth  analyzing,  and  iron,  quinine, 
and  mercury  hold  the  chief  places.  In  connection  with  the  mercurial 
treatment,  it  should  be  mentioned  that  an  excessive  flow  of  saliva  is 
an  occasional  accompaniment  of  laryngeal  diphtheria.  This  was  noted 
in  several  cases  in  which  mercury  was  not  used  at  all,  and  for  that 
reason  the  drug  is  probably  credited  with  much  salivation  for  which 
it  is  not  accountable.  In  the  same  way  diarrhoea,  many  times  noted 
after  the  continued  use  of  calomel  in  J  grain  doses,  often  came  on 
where  no  mercurial  had  been  administered.  Young  children  took  -^^ 
of  a  grain  of  corrosive  sublimate  for  two  or  three  days,  and  within 
that  limit  they  were  rarely  salivated,  and  still  more  rarely  did  they 
have  diarrhoea.  If  it  was  continued  longer,  or  if  it  was  given  in 
larger  doses,  it  was  apt  to  cause  one  or  both.  Calomel,  on  the  other 
hand,  was  likely  to  cause  diarrhoea,  if  used  even  moderately. 

When  a  patient  progressed  well,  on  the  fifth,  sixth,  or  seventh  day 
the  neck  tape  was  cut,  and  the  tube  was  taken  out  quietly,  without 
any  preliminary  testing  of  the  larynx  by  stopping  the  tube.  In  6o 
cases  of  the  95  which  recovered,  the  tube  was  finally  removed  by  the 
eighth  day  (once  on  the  third  day,  and  twice  on  the  fourth),  and  was 
not  replaced.  In  9  cases  it  was  necessary  to  put  back  the  tube  within 
a  few  hours  of  its  first  removal,  and  to  leave  it  for  a  few  days  more, 
on  account  of  the  difficulty  which  the  child  experienced  in  breathing 
without  the  tube.  In  4  others  it  had  to  be  replaced  a  second  time, 
but  it  was  not  worn  more  than  a  month  altogether  in  any  one  of 
them,  while  in  4  others  it  was  impossible  to  remove  the  tube  defi- 
nitely for  periods  varying  from  3  months  to  3  years.  These  four  cases 
have  been  reported  elsewhere.^  This  difficulty  in  getting  the  children 
to  breathe  without  their  tubes  at  the  usual  time  for  so  doing  did  not 
seem  to  be  due  to  any  unusually  early  or  late  time  of  the  first  attempt 
at  removal.     In  most  of  them,  as  in  the  others,  the  attempt  at  removal 

1  Lovett :  Boston  Med.  and  Surg.  Journal,  July  22,  1886. 


LOVETT,    MUNKO,    TRACHEOTOMY.  169 

was  made  on  the  fifth,  sixth,  or  seventh  day,  and  not  until  the 
dyspnoea  began  (usually  some  hours  after  the  tube  was  taken  out) 
was  there  any  indication  that  matters  were  to  go  wrong.  These  were 
average  cases  in  every  other  way. 

Diphtheria  of  the  wound  was  noted  in  only  6  cases  in  the  327  ; 
3  of  these  recovered.  In  2  other  cases  diphtheritic  membrane  appeared, 
once  on  the  ear,  and  once  on  the  lip. 

17  times  the  tracheotomy  was  done  for  croup  (mostly  diphtheritic 
in  type)  occurring  during  the  course  of  the  exanthemata,  mumps,  or 
whooping-cough.  In  10  cases  it  was  a  complication  of  measles,  and 
of  these  cases  5  recovered.  A  very  unusual  state  of  affairs,  if  we  may 
believe  Cohen,^  who  says,  "  Croup  supervening  on  the  exanthemata  is 
not,  as  a  rule,  amenable  to  tracheotomy,"  and  Settegast'^  says  "  Cases  of 
recovery  are  so  rare  as  to  be  mentioned  individually."  The  other  7 
cases  after  mumps,  scarlet  fever,  and  whooping-cough  were  all  fatal. 

The  amount  of  nourishment  taken  by  a  patient  indicated,  of  course, 
l|f  in  a  general  way  the  progress  of  the  case.  The  children  were  encour- 
aged to  take  as  much  milk  as  possible,  and  in  many  cases  were  fed 
every  hour.  They  took  from  20  to  40  ounces  of  milk  a  day,  30 
was  a  fair  amount,  and  when  a  child  took  less  than  25  it  rarely 
recovered.  Milk  came  out  through  the  tube  and  wound  in  some  cases, 
but  it  was  no  very  serious  matter,  for  in  7  cases  when  it  was  noted,  5 
recovered.  There  were  many  curious  complications  in  all  these  cases, 
but  those  of  practical  interest  have  already  been  mentioned. 

The  results  of  operation  in  this  series  of  cases  are  above  the  average,  in 
spite  of  the  predominance  of  bad  cases.  They  show  that  young  children 
are  especially  liable  to  have  extension  of  the  diphtheritic  process  to  the 
bronchi  and  lungs ;  in  fact,  that  the  chances  are  three  to  one  that  if  they 
die  they  will  die  of  suffocation.  That,  in  Boston,  tracheotomy  at  the 
hospital  is  most  fatal  at  those  times  when  diphtheria  is  most  fatal  in  the 
whole  city,  and  incidentally  that  the  mortality  per  cent,  from  croup  and 
diphtheria  in  the  whole  city  vary  by  the  month  in  unison.  That  cases 
with  membrane  in  the  pharynx  at  the  time  of  operation  are  more  likely 
to  die  than  those  where  it  is  not  present.  That  the  mortality  per  cent, 
after  tracheotomy  rises  steadily  as  the  operation  is  done  on  the  first, 
second,  third,  or  fourth  day  of  the  difficult  breathing.  That  nasal  dis- 
charge, albuminuria,  and  enlargement  of  the  cervical  glands,  are 
symptoms  of  less  moment  than  the  character  of  the  discharge  from  the 
trachea  tube,  which  is  the  most  important  index  of  the  progress  of  a 
case,  and  that  the  recovery-rate  varies  nearly  50  per  cent,  between  cases 

1  Cohen  ;  Croup  in  its  Kelatiou  to  Tracheotomy.     1874. 

2  Settegast :  Archiv  fUr  klin.  Chir.,  xxiii,  270. 
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where  the  discharge  is  loose  throughout  and  those  where  it  is  gummy  at 
any  time. 

For  purposes  of  comparison,  a  table  of  all  available  reported  cases  of 
tracheotomy  has  been  constructed.  As  a  rule,  no  group  of  less  than  five 
operations  has  been  considered,  very  few  contain  less  than  ten,  for  the 
reason  that  recoveries  predominate  enormously  in  the  very  small  groups. 
The  journals  hre  full  of  accounts  of  two  or  three  successful  cases  reported 
by  practitioners  who  may  or  may  not  hint  at  various  failures  in  the  past. 
It  was  considered  that  to  count  such  groups  would  be  misleading,  and 
they  were  all  rejected,  whether  favorable  or  not,  because  they  were  not 
considered  representative.  The  cases  are  arranged  by  countries,  and, 
so  far  as  it  has  been  possible  to  tell,  no  cases  have  been  reported  more 
than  once. 


Total. 

Kecovered. 

Died. 

Per  cent. 
Recovered. 

German  authors 

5795 

1851 

3944 

31 

German  hospitals 

3063 

939 

2124 

30 

British  authors 

433 

138 

295 

31 

French  authors 

92421 

2242 

6834 

24 

Various  countries 

1993 

657 

1336 

32 

American  authors 

1327 

308 

1019 

23 

21,853 

6135 

15,552 

28 

1  166  not  healed. 
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The  Science  and  Art  or  Obstetrics.  By  Theophilus  Parvin,  M.D., 
LL.D.,  Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the 
Jefferson  Medical  College,  Philadelphia,  and  one  of  the  Obstetricians  to  the 
Philadelphia  Hospital.  Illustrated  with  two  hundred  and  fourteen  woodcuts 
and  a  colored  plate.    Pp.  xv.  701.     Philadelphia:  Lea  Brothers  &  Co.,  1886. 

There  is  always  room  for  a  good  book.  The  more  thoroughly  beaten 
are  the  paths,  the  more  familiar  each  commanding  feature  of  the  land- 
scape, the  better  welcome  to  one  that  can  picture  anew  the  familiar 
scene,  and  throw  upon  it  broader  lights  or  bolder  contrasts.  But  where 
so  many  know,  and  so  many  have  described  it,  all  the  more  difficult  for 
one  to  enter  upon  the  field.  He  must  expect  criticism.  No  two  see 
the  same  well-known  object  from  the  same  point  of  view.  The  perspec- 
tive angles  are  all  different.  In  the  great  field  of  gynecic  literature 
obstetrics  seems  to  stand  still.  It  is  not  still,  however.  It  has  the 
advance  that  is  made  all  along  the  line,  and  has  seemed  to  move  less 
rapidly  in  contrast  to  the  brilliant  progress  of  gyniatrics. 

There  is  enough  of  the  new  to  signalize  the  advent  of  a  new  book  in 
obstetrics,  and  it  is  a  graceful  act  in  Dr.  Parvin  to  mark  his  translation 
from  his  old  field  of  work  in  the  West  to  one  of  broader,  more  ardent 
labor  in  the  East  by  an  elaborate  treatise  upon  a  subject  that  he  has 
made  his  owm,  and  won  an  honorable  fame. 

His  task  has  been  a  difficult  one,  and  to  which  he  must  have  been 
impelled  by  a  higher  motive  than  ambition.  We  needed  the  book,  not 
in  the  sense  of  lack  of  quantity  before  the  medical  public  from  which 
to  select,  but  American  literature  upon  obstetrics  is  not  yet  rounded  out 
and  complete  in  all  its  proportions.  Dr.  Parvin  contributes  much  to  com- 
plete the  structure,  and  we  may  now  begin  to  say  that  we  have  upon  the 
subject  a  national  literature.     Upon  a  science  so  broad  as  obstetrics  it 

♦may  be  difficult  to  define  how,  in  any  sense,  it  can  be  national  in  char- 
acter. This  is  no  place  to  discuss  the  matter ;  but  the  literature  upon 
that  or  any  other  subject  may  be  of  such  a  broad  and  original  character 
as  to  afford  a  consensus  of  opinion  that  is  truly  national.  We  may  go 
even  further,  and  assert,  without  danger  of  inviting  contradiction,  that 
environment  and  social  condition  may  exist  as  prime  factors  in  modify- 
ing to  a  degree  equal  to  national  characteristics  many  of  the  phenomena 
of  that  science  called  obstetrics. 

Dr.  Parvin  begins  his  treatise  in  the  good,  old  classical  way  of  ground- 
ing his  readers  in  elementary  anatomy  and  embryology.  A  departure 
from  this  order  would,  by  some  reviewers,  be  regarded  as  an  innovation, 
but  we  believe  that  some  obstetrical  author  of  the  future  will  thus  inno- 
vate. It  is  perfectly  proper  to  regard  the  young  obstetrical  reader  as 
being  in  need  of  some  special  instruction  concerning  the  female  pelvis  and 
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its  contents,  but  one  must  be  careful  not  to  do  the  young  reader  harm 
rather  than  good.  Dr.  Parvin  takes  a  cut  from  a  plate  by  Sappey  of  the 
situation  and  relations  of  the  uterus,  in  which  the  uterine  axis  is  made  to 
conform  to  the  axis  of  the  upper  pelvic  strait,  except  that  the  uterine 
fundus  is  slightly  posterior  to  the  line  of  the  latter.  As  usual  in  this  time- 
honored  illustration  the  bladder  and  rectum  are  in  a  distended  condition. 
The  reader  may  protest  against  the  notice  of  such  a  trifle,  but  it  is  not  by 
any  means  a  light  matter.  The  mass  of  students  and  practitioners  have 
not  original  and  costly  monographs  within  reach  to  correct  an  error  of  this 
sort,  especially  as  all  the  text-books  upon  diseases  of  women  in  English, 
with  one  honorable  exception,  reproduce  an  illustration  of  the  same 
general  character.  The  reviewer  well  remembers  that  once  upon  a  time, 
while  giving  evidence  upon  the  stand,  an  unfriendly  advocate  held  Play- 
fair's  very  good  book  under  his  gaze  with  this  same  cut,  or  one  like  it, 
uppermost,  and  asked  him  if  that  was  a  correct  illustration  of  the  natural 
relation  of  the  pelvic  viscera.  "  No,  sir,  it  is  not,"  was  promptly  answered. 
"  What !"  with  a  triumphant  glance  at  the  jury, "  do  you  differ  from  this 
distinguished  English  authority,  and  from  Dr.  A.,  and  Dr.  B.,who  have 
just  sworn  that  this  is  a  correct  representation  of  these  parts?"  Surely 
this  advocate  could  not  be  blamed,  nor  could  Dr.  A.,  or  Dr.  B.  But  we 
must  confess  to  a  certain  degree  of  feeling  toward  Playfair,  who  knew 
better,  and  one  may  fancy  that  the  well-executed  woodcut  in  Parvin  will 
serve  the  same  ignoble  end.  Our  author  still  further  confuses  his  younger 
readers  by  giving  an  approximately  correct  pelvic  section  copied  from 
Schultz,  without  a  word  of  comment  to  guide  the  reader  to  a  correct 
conclusion.  The  two  opening  chapters  devoted  to  the  subject  already 
noticed  are  well  illustrated,  and  compiled  from  the  latest  authority. 
We  notice  but  one  omission,  and  that  is  the  correction  of  Hart,  as  to  the 
distribution  of  mucous  membrane  upon  the  nymphse  and  body  of  the 
clitoris,  which  difters  materially  from  accepted  descriptions,  which  inde- 
pendent study  by  others  has  confirmed. 

The  third  chapter  upon  puberty,  ovulation,  and  menstruation  is  inter- 
estingly written.  At  the  outset  our  author  expresses  himself  in  a  way 
that  one  choice  in  the  use  of  terms  would  object  to.  Incidentally  he 
defines  menstruation  as  a  hemorrhage  from  the  uterus  th-at  occurs  at 
definite  times,  concerning  which,  w^e  all  know  that  menstruation  in  its 
normal  expression  is  not  a  hemorrhage.  Justice  requires  us  to  admit 
that  he  does  not  use  the  term  in  its  exact  sense,  but  in  an  illustrative 
way ;  in  other  words,  it  is  a  figure  of  speech.  While  upon  the  use  of 
terms  it  would  be  as  well  here  as  elsewhere,  to  speak  of  the  style  of  our 
author.  Nothing  in  the  way  of  medical  writing  can  be  more  clear  or 
simple.  Most  medical  writers,  unless  they  are  stricken  by  Hugo  or 
Carlyle,  cannot  be  said  to  have  any  style ;  but  concerning  our  author,  if 
we  were  to  apply  to  it  the  standard  of  old  Hugh  Blair,  simplicity  is  the 
only  term  to  convey  an  idea  of  the  directness  of  expression,  the  freedom 
from  ornament,  and  the  painstaking  effort  to  avoid  confusion  of  expres- 
sion. We  fail  to  recall  an  instance  in  the  book  in  which  he  has  tried  to 
clear  up  a  doubtful  meaning  by  turning  the  idea  into  another  expression, 
which  is  a  very  common  fault  in  text-books.  Another  feature  that  will 
strike  the  reader  is  the  careful  way  in  which  excessive  technicalities  have 
been  avoided.  Our  author  has  a  correct  idea  of  a  technical  word.  Its 
proper  use  is  not  to  convey  a  meaning  but  to  give  a  definite  form  to  an 
expression.     Its  use  is  to  limit  and  so  direct  the  sense  that  but  one  con- 
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structioD,  and  that  sharply  defined  within  the  limits  of  a  single  word, 
can  be  placed  upon  the  sentence.  As  an  instance,  but  not  specially  to 
illustrate  the  last  comment  above,  take  the  following : 

"  The  physician,  whose  duty  is  not  only  to  heal  the  sick,  but  also  to  prevent 
disease  and  to  improve  the  race,  and  hence  one  (who)  must  be  a  teacher  of  men 
and  women,  should  teach  sound  doctrine  in  regard  to  the  injurious  results  of 
precocious  marriage.  Mothers  especially  ought  to  be  taught,  though  some 
have  learned  the  lesson  by  their  own  sad  experience,  that  puberty  and  nubil- 
ity are  not  equivalent  terms,  but  stand  for  periods  of  life  usually  separated  by 
some  years ;  the  one  indicates  capability,  the  other  fitness  for  reproduction." 

It  would  have  been  a  blessing,  not  in  disguise,  if  the  text-books  writ- 
ten according  to  law  to  teach  physiology  in  the  common  schools  of  New 
York,  could  have  been  expressed  in  such  direct  and  simple  English. 
One  will  notice  the  omission  of  pronouns,  which  is  almost  a  mannerism 
of  the  author,  which  seems  to  come  from  his  desire  to  construct  a  sen- 
tence without  a  superfluous  word.  On  the  following  page,  what  can  be 
more  simple,  exact,  and  graphic  than  the  following  description  of  the 
corpus  luteum  f 

"  The  ovisac — its  size  lessened  by  the  escape  of  the  ovule  and  its  surround- 
ing granular  matter,  and  of  serous  fluid,  and  the  rent  through  which  these 
passed  closing — undergoes  certain  changes,  which  result  in  its  obliteration, 
the  most  notable  of  these  being  the  formation  of  the  corpus  luteum,  or  yellow 
body." 

Would  the  young  reader  of  that  ever  forget  the  cause  and  nature  of 
this  little  spot  ?  Neither  our  author,  nor  the  reader  must  put  a  wrong 
meaning  upon  what  our  sum  total  of  his  style  amounts  to ;  it  is  compli- 
mentary, not  invidious.  It  is  this,  by  way  of  comparison ;  Lusk's 
treatise  is  one  for  the  mature  practitioner ;  Parvin's  for  the  student  or 
undergraduate.  Not  that  one  is  more  elementary  than  the  other,  but 
one  is  better  fitted  by  happy  simplicity  of  expression  to  convey  an  idea, — 
to  break  the  ground,  as  it  were,  in  the  process  of  education.  The  result 
is  that  we  know  of  no  book  that  comjJrises  a  greater  mass  of  facts  within 
seven  hundred  pages  than  the  one  before  us. 

Upon  menstruation,  concerning  the  nature  of  which  there  are  some 
well-grounded  uncertainties,  if  such  an  expression  can  be  allowed,  our 
author  permits  no  liberties.  If  he  has  any  pet  theory  of  his  own,  he  evi- 
dently regards  an  educational  treatise  as  no  place  for  its  exposition.  In 
one  sense  he  is  right,  but  he  must  not  forget  that  he  is  a  guide  as  well  as 
an  educator,  and  that  even  a  word  of  doubt  or  dissent  is  a  useful  step- 
ping-stone to  the  truth. 

Part  second  opens  with  the  subject  of  pregnancy,  of  which  the  first 
chapter  is  given  to  conception,  early  development  of  the  impregnated 
ovule,  formation  of  deciduous  membranes,  and  the  foetal  appendages, 
and  gives  us  a  resume  of  the  latest  theories. 

The  second  chapter  is  devoted  to  the  anatomy  and  physiology  of  the 
embryo.  Very  properly  the  author  insists  upon  the  distinction  between 
fcetus  and  embryo  which  is  so  frequently  confounded.  Dr.  Parvin 
adheres  to  Pajot's  law  concerning  foetal  presentation.     He  says : 

"Studying  Pajot's  law  as  it  relates  to  the  presentation  alone,  we  find  in  the 
painless  contractions  of  the  uterus  in  pregnancy,  in  the  varying  abdominal 
pressure,  and  in  the  changes  of  position  of  the  mother,  which  have  more  or 
less  action  upon  the  Icetus,  the  conditions  of  movement  and  rest ;  the  fostus 
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presents  more  of  a  rounded  than  an  angular  surface,  and  after  the  secretions 
of  the  sebaceous  glands  begin,  this  surface  is  smooth,  slippery,  and  thus  the 
amniotic  assisting,  the  accommodation  of  the  contents  to  the  container  is 
effected.  This  accommodation  fails  in  those  months  of  pregnancy  when  the 
uterus  is  very  much  larger  than  the  foetus.  Thus  Veits's  statistics  show  that 
in  247  deliveries  between  the  first  of  the  fifth  and  sixth  months,  the  head 
presented  in  140,  the  pelvis  in  95,  and  the  trunk  in  12.  In  the  foetus  be  dead 
and  macerated,  one  of  the  conditions  of  the  law  fails,  the  content  is  no  longer 
a  solid  body,  and  statistics  show  that  in  very  nearly  one-half  of  the  cases 
when  delivery  takes  place  before  six  months  the  pelvis  presents." 

Many  corroborative  facts  can  be  brought  to  bear  upon  the  quite 
general  utility  of  Pajot's  law.  Presentation  of  the  pelvis  is  common  in 
the  hydrocephalic  foetus  and  evidently  in  obedience  to  the  law  of  ac- 
commodation. In  twin  pregnancies  there  is  a  defect  in  this,  with  cor- 
responding variations  in  errors  of  position.  In  hydramnios  the  law  of 
accommodation  is  violated,  so  that  breech  and  lateral  presentations  are 
common. 

The  author  refers  to  the  discussion  in  the  New  York  Obstetrical 
Society  of  foetal  narcotism  secondary  to  that  of  the  mother.  The  matter 
must  now  be  regarded  as  beyond  dispute.  Porak's  experiments  are 
absolutely  conclusive.  In  one  instance  in  which  one  grain  of  quinine 
was  given  to  the  parturient  woman,  the  urine  of  the  child  born  an  hour 
and  a  half  afterward  showed  the  presence  of  the  drug.  Ruige  made  a 
similar  observation.  If  the  child  in  utero  can  suffer  from  intermittent 
fever  the  remedy  is  at  hand. 

The  third  chapter  is  devoted  to  changes  in  the  maternal  organism 
and  to  multiple  pregnancy.  Concerning  the  latter,  our  author  adheres 
to  the  possibility  of  super-fecundation  in  the  human  female,  adducing 
the  familiar  illustration  of  the  white  woman  w^ith  twins,  one  white,  the 
other  a  mulatto ;  or  its  converse,  the  black  woman  with  a  white  and  a 
mulatto  child.  It  appears  to  us  much  more  reasonable  to  regard  them 
as  instances  of  atavism,  which  is  so  very  common  in  cases  of  mixed 
blood.  At  least  in  all  phenomena  of  this  nature  the  contrary  of  mixed 
races  must  be  proved  before  we  can  offer  superfecundation  as  an  ex- 
planation. The  latter  aberration  of  fecundation  is  no  more  marvellous 
than  that  of  superfoetation. 

The  fourth  chapter  upon  the  signs  and  diagnosis  of  pregnancy  is  very 
compact,  and  well  written  with  no  long  exposition  of  the  various  signs, 
and  is  an  excellent  chapter  for  the  student.  The  author's  MS.  was  so 
far  out  of  his  hand  at  this  point  that  he  evidently  could  not  include 
Hegar's  sign  of  pregnancy,  one  of  the  very  last  of  any  value. 

In  the  fifth  chapter  the  author  enters  largely  into  the  medico-legal 
aspects  of  the  duration  of  pregnancy,  the  proof  of  previous  pregnancies, 
and  missed  labor.     At  the  conclusion  of  the  section  he  gives  a  summary] 
of  the  legal  bearings  of  the  duration  of  pregnancy  by  James  I.  Baker,] 
Esq.,  of  Indianapolis,  which  is  the  best  exposition  of  the  subject  to  be, 
found  in  any  text-book  up  to  the   present  time,  not   excluding  even 
treatises  on  medical  jurisprudence,  as  it  is  a  statement  of  decisions  in  thej 
various  State  courts.     Mr.  Baker's  brief  upon  the  subject  will  evidentb 
find  a  permanently  useful  field  in  the  literature  of  this  vexed  question. 

The  management  of  pregnancy,  the  pathology  of  the  condition,  an( 
eclampsia,  are  the  subjects  of  Chapters  VI.,  VII.,  VIII.,  and  IX.     Re^ 
lating  to  the  latter,  the  author  alludes  to  the  quite  recent  studies  oi 
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Doleris  and  Butte.  They  have  found  toxic  ptomaines  in  the  blooi  of 
eclamptics,  which  may  cause  the  disease.  If  this  view  of  the  origin  of 
the  convulsions  is  confirmed  by  future  investigations,  we  may  put  to  one 
side  the  exclusive  idea  of  renal  origin.  It  is  to  be  regretted  that  our 
author  is  so  non-committal  upon  the  treatment  of  eclampsia.  In  this 
grave  accident  the  student  needs  an  energetic  guide.  It  is  not  so  much 
a  single  question  as  to  what  is  safe  and  that  only,  but  what  can  be  done 
that  is  not  more  dangerous  than  the  disease  itself?  For  instance,  our 
author's  most  hearty  approval  of  bloodletting  is,  that  "  the  abstraction 
of  blood  gains  time  for  the  use  of  other  therapeutic  means,  and  prevents 
the  consequences  of  congestion ;  the  abstraction  of  ten  to  fifteen  ounces 
of  blood  can  only,  in  exceptional  cases,  be  immediately  or  remotely  inju- 
rious." Our  friend.  Dr.  Clark,  of  Oswego,  in  his  energetic  use  of  mor- 
phia receives  no  word  of  favorable  comment,  although  it  is  a  practice 
that  is  gaining  ground,  and  giving  excellent  results.  The  author  leans 
to  the  free  use  of  chloral,  a  drug  that  is  certainly  as  potentially  danger- 
ous as  morphia. 

In  Chapters  X.  and  XL  diseases  of  the  sexual  organs  and  of  the  ovum 
are  described.  The  only  point  necessary  to  call  to  the  attention  of  the 
reader  is  the  author's  method  of  dealing  with  retained  placenta  after 
abortion  at  the -third  month.  He  is  conservative  and  cautions  against 
too  active  interference,  quoting  approvingly  Churchill's  conclusion, 
that  they  may  be  safely  left  to  nature.  There  is  surely  no  danger  in 
proper  removal  of  placental  fragments,  and  the  sum  of  opinion  in  this 
age  of  clean  surgery,  not  to  say  midwifery,  is  in  favor  of  removing  all 
sources  of  septic  infection.  Surely,  of  all  organs  of  the  body,  and  ot'all 
material  that  may  become  incarcerated  within  it,  no  one  is  so  prone  to 
absorb,  and  nothing  is  so  certain  to  decompose,  as  a  uterus  with  retained 
fragments.  That  we  do  remove  them  days  after  the  proper  time  for 
expulsion,  filthy  beyond  description,  and  the  woman  show  no  evidence 
of  blood-poisoning,  is  no  argument  to  leave  these  cases  to  nature.  Cases 
have  came  to  the  writer's  knowledge  in  which  the  retained  mature  pla- 
centa was  treated  in  the  same  Fabian  method.  Now%  as  a  matter  of 
fact,  women  do  not  often  die  from  blood-poisoning  due  to  decomposing 
placental  fragments  after  spontaneous  absorption,  and  it  is  upon  this 
tolerance  that  the  treatment  by  non-interference  is  based  ;  but  they  do 
in  some  instances  die,  and  there  is  a  special  liability  to  this  result  in 
instances  of  forced  abortion,  so  that  it  is  doubtful  policy  on  the  part  of 
an  educator  to  be  conservative  in  his  teaching  upon  this  subject.  If 
placental  tissue,  either  in  fragments  or  entire,  is  left  longer  than  ten  or 
twelve  hours  it  is  sure  to  be  decomposed,  the  result  of  bacterial  invasion  ; 
and  the  line  of  non-interference  ought  to  be  drawn  about  them  as  a 
matter  of  time  Dr.  Parvin  may  be  right  as  a  teacher  to  deprecate  the 
use  of  the  curette  and  other  instrumental  interference  when  the  case 
presents  no  evidence  of  danger.  The  method  he  advises,  that  of  the 
finger,  is  a  safe  and  efficient  one,  but  in  case  the  cervical  canal  is  closed, 
so  that  the  finger  cannot  be  introduced  into  the  uterine  cavity,  as  it  very 
frequently  is  after  twenty-four  hours,  it  is  not  necessary  to  resort  to 
gradual  dilatation,  as  the  author  advises,  with  tents,  but  rapid  dilatation 
is  safer  and  better,  and  may  be  almost  painless  with  a  proper  instrument 
and  gentleness  in  manipulation.  , 

Chapter  XII.  is  devoted  to  the  study  of  ectopic  development  of  the 
ovum  and  placenta.     A  concise  but  excellent  summary  of  the  symptoms 
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of  the  former  condition  is  given.  The  treatment  by  the  faradic  current  is 
assigned  an  important  place  in  the  treatment.  It  is  to  be  regretted  that 
more  exact  rules  for  the  application  of  the  current  to  arrest  foetal  life 
are  not  given.  Garrigue's  directions,  that  a  moderate  current  for  ten 
minutes  at  a  time  be  employed,  are  of  very  doubtful  utility.  The  writer  has 
just  been  through  an  experience  of  this  kind,  and  the  method  of  Garrigues 
as  quoted  by  our  author  would  have  been  useless.  It  needs  no  argu- 
ment to  assert  that  the  faradic  electricity  is  used  to  destroy  life.  The 
fact  that  this  life  is  of  low  grade  does  not  imply  that  it  will  succumb 
to  a  mild  form  of  the  agent,  passed  for  a  short  time.  Foetal  life,  to  illus- 
trate, is  of  as  active  a  nature  as  that  of  vegetable  life,  and  it  is  known 
by  experiment  that  in  the  majority  of  instances  a  powerful  current  is 
needed  to  cause  fatal  molecular  changes  in  the  latter.  Another  fact, 
which  every  one  who  has  used  faradic  electricity  about  the  female  pelvis 
must  have  noticed,  is  the  great  tolerance  to  the  current  in  these  parts. 
In  one  instance  under  the  observation  of  the  writer,  the  full  strength  of 
a  large  induction  coil,  with  a  current  from  two  zinc-carbon  cells,  was 
used  with  but  little  expression  of  pain  from  the  patient.  It  was  impossi- 
ble for  the  operator  to  hold  the  electrodes  in  his  hands.  A  secondary 
current  of  this  strength  was  passed  through  the  foetal  cyst  for  an  hour. 
Several  seances  of  this  character  were  had  before  it  could  be  said  that 
foetal  life  was  destroyed. 

A  word  as  to  the  evidence  that  the  current  has  done  its  work.  This 
ought  to  be  looked  for  in  the  cyst  rather  than  to  abatement  of  the 
rational  signs  of  pregnancy  or  to  retrograde  changes  in  the  breasts. 
The  most  important  are  lessened  tension  in  the  cyst,  which  is  observed 
long  before  the  most  delicate  touch  can  assure  the  operator  that  there  is 
actual  diminution  in  size.  The  situation  and  character  of  the  cyst  are 
such  that  no  manner  of  touch  can  measure  it,  it  simply  leads  the  observer 
to  exert  a  scientific  imagination  that  the  cyst  is  diminishing.  Next, 
the  attacks  of  pain  ceases.  This  will  be  noticed  to  coincide  with  the 
lessened  tension  of  the  cyst  wall,  and  is  probably  due  to  the  relief 
of  pressure  upon  tissues  but  little  tolerant  of  tension,  and  with  but  scant 
time  to  acquire  adjustment  to  the  morbid  change.  It  is  to  be  regretted 
that  there  is  no  accurate  method  of  measuring  the  strength  of  the  sec- 
ondary current  of  an  induction  coil ;  if  there  were,  it  would  be  a  very 
simple  matter  to  designate  the  electro-molecular  force  necessary  to  de- 
stroy foetal  life  in  ectopic  pregnancy ;  but  in  the  absence  of  such  a 
guide  the  writer  would  urge  a  strong  current  and  a  long  seance. 

At  Part  III.  the  author  begins  the  study  of  labor.  Eight  concise, 
well-considered  chapters  dispose  of  the  whole  subject,  which  is  given 
further  value  by  a  profusion  of  well-executed  wood-cuts.  Our  author 
presents  nothing  new  in  the  division  of  his  subject.  Abdominal  palpa- 
tion is  well  described  and  illustrated  as  it  is  now  in  all  the  recent  hand- 
books. We  have  great  faith  in  instruments  of  precision  and  of  their 
influence  upon  the  future  of  medical  science;  but  it  is  quite  an  innova- 
tion on  the  general  conservative  tone  of  the  book  to  have  our  author 
give  the  very  ingenious  instrument  of  Dr.  Deaman,  called  a  parturiometer, 
a  very  prominent  place  and  give  a  few  lines  of  comment  rather  unfor- 
tunately expressed.     He  says : 

"The  parturiometer  indicates  when  it  is  proper  to  break  the  membranes, 
when  the  cervix  is  fully  dilated;  when  the  application  of  instruments  becomes 
necessary." 
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There  must  certainly  be  something  in  Dr.  Deaman's  instrument  that 
will  cause  such  a  statement  from  our  author.  We  had  supposed  that 
in  all  the  above  indications  the  "  when  "  was  more  or  less  of  an  intel- 
lectual process,  and  while  instruments  of  this  character  are  useful  they 
will  ratiier  serve  the  purpose  of  exact  study  of  phenomena  than  take  a 
practical  place  at  the  bedside.  Dr.  Deaman  contributes  a  page  of 
description  of  his  instrument  which  is  very  interesting. 

The  author  enters  fully  into  the  subject  of  anaesthesia.  In  this  period 
of  multiplicity  of  agents  of  this  character  chloroform  is  given  the  chief 
place.  It  is  evidently  Dr,  Parvin's  practice  to  employ  it,  although  the 
reader  gains  this  idea  by  inference  rather  than  directly.  Chloral  in  the 
first  stage  of  labor  is  mentioned,  and  probably  serves  as  useful  a  purpose 
as  general  anaesthesia  in  the  second.  It  is  surprising  how  slowly  anaes- 
thesia in  obstetrics  has  gained  its  place,  and  it  is  far  from  being  in  gen- 
eral use  to-day.  The  writer  must  confess  to  having  had  a  great  reluc- 
tance in  using  it  early  in  labor,  and  confined  its  use  to  the  expulsive 
stage  ;  but  just  before  withdrawing  from  obstetric  practice  it  was  resorted 
to  in  every  case,  affording  deep  regret  that  for  fifteen  years  he  had  given 
it  but  little  use.  It  will  certainly  become  generally  employed  when  such 
a  conscientious  teacher  as  Dr.  Parvin  advises  it. 

A  great  variety  of  statements  from  various  authors  is  given  concern- 
ing the  care  of  the  perineum,  and  the  student  must  be  left  in  considerable 
doubt  as  to  the  better  way ;  a  careful  reading  leads  to  the  opinion  that 
it  is  the  author's  practice  to  support  this  part  during  the  expulsion  of 
the  head.  Chloroform  is  a  better  protection  than  the  methods  of  sup- 
port given  in  the  text,  as  an  anaesthetic  prevents  the  energetic  voluntary 
efforts  on  the  part  of  the  mother. 

Immediate  ligation  of  the  cord  is  advised  ;  or,  at  least,  what  the  advo- 
cate of  late  ligation  would  call  immediate.  He  says,  "  when  the  child 
breathes  freely,  and  the  pulsation  lessens  in  force,  one  need  not  wait. 
In  regard  to  waiting  until  all  pulsation  has  ceased,  one  might,  in  some 
cases,  wait  until  all  patience  as  well  as  pulsation  has  ceased."  None 
but  the  ardent  advocates  of  late  ligation  can  object  to  this.  It  will 
afford  comfort  to  mothers  and  old  nurses  to  know  that  the  "  belly  band" 
is  advised  in  dressing  the  child.  It  cannot  possibly  do  any  harm  to 
apply  a  bandage  properly  to  the  abdomen  of  a  newly  born  child,  and 
yet  it  is  a  recent  "  fad"  to  leave  it  off.  The  binder  to  the  mother  also 
finds  a  consideration  at  our  author's  hand,  and  young  practitioners  had 
better  follow  the  advice.  It  is  a  proper  and  comfortable  article  of  dress, 
and  ought  to  be  so  considered. 

The  chapter  upon  anomalies  is  contributed  by  Dr.  Henry  Morris,  and 
is  well  written  and  illustrated. 

The  puerperal  state  is  considered  in  Part  IV.,  and  is  the  shortest 
division  of  the  book.  We  will  omit  all  review  of  this  section,  except 
that  which  relates  to  puerperal  septicaemia.  Whatever  may  be  the  debt 
of  surgery  to  antiseptics  that  of  obstetrics  is  equally  great,  and  a  teacher 
of  the  latter  must  now  occupy  no  doubtful  position  concerning  the 
sources  of  puerperal  sepsis.  We  can  find  no  fault  with  our  author  in 
this.     He  speaks  judicially,  but  positively : 

"Independently  of  all  culture  experiments  and  inoculations,  and  micro- 
scopic examinations  of  the  uterine  and  vaginal  discharges  of  sick  women  in 
childbed,  and  of  fluids  or  solids  of  women  dying  of  puerperal  septicaemia,  ther6 
are  some  reasons  which  make  it  very  probable  that  the  infectious  agent  is  a 
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living,  a  contagium  animatum,  rather  than  any  chemical  substance,  whether 
sepsis  or  ptomaine.  These  are,  the  very  minute  quantity  which  infects,  the 
rapidity  of  its  action,  and,  finally,  the  protective  power  of  germicidal  solutions. 
It  is  only  upon  the  hypothesis  of  a  living  poison  with  the  great  rapidity  of 
reproduction  which  low  forms  of  life  have,  that  we  can  readily  explain  the 
fact  of  dangerous  illness  being  so  soon  developed.  And  again,  if  we  cure  by 
using  injections  of  corrosive  sublimate,  or  of  carbolic  acid  in  solution,  it  seems 
more  rational  to  conclude  that  the  agent  has  destroyed  living  rather  than 
rendered  dead  matter  harmless.  Moreover,  the  demonstrated  dependence  of 
many  other  diseases  upon  germs  makes  it  probable  that  this  also  has  a  similar 
cause 

"The  microbes  which  are  most  constantly  found  in  puerperal  fever  are 
chain-like  micrococci,  and  in  many  cases  of  the  disease  where  these  were  not 
discovered  it  is  possible  they  were  still  present,  but  methods  of  examination 
failed.  Similar  micrococci  have  been  found  in  erysipelas,  scarlatina,  and  in 
diphtheria,  but  similarity  does  not  prove  identity,  and  it  may  be  that  careful 
culture  experiments  will  show  that  which  the  microscope  has  failed  to  do,  an 
essential  difference  in  these  cocci.  We  must  remember  that  microbiology  is 
still  in  its  infancy,  and  the  relation  of  microorganisms  to  disease  only  begin- 
ing  to  be  demonstrated,  and  therefore  we  are  willing  to  admit  that  the  chain  of 
evidence  is  not  yet  complete  which  connects  puerperal  fever  with  the  action 
of  microorganisms.  Conceding  this  origin  of  the  disease,  are  there  different 
microbes  for  the  different  varieties  of  the  disease?  Or  do  differences  arise 
from  the  quantity  introduced,  and  the  receptivity  of  the  subject,  and  the  time 
of  introduction?  A  plant  does  not  thrive  equally  well  upon  difi'erent  soils, 
nor  seeds  germinate  with  equal  rapidity  in  all  seasons,  and  why  not  admit 
equal  results  in  microbicum  maladies?  Scarlet  fever  in  different  epidemics 
and  in  different  subjects,  presents  grades  of  intensity  and  degrees  of  danger 
widely  separate,  yet  the  poison  is  one  and  the  disease  is  one.  The  origin  of 
an  epidemic  of  puerperal  fever  may  be  in  a  case  of  retained  placenta 
where  means  have  been  employed  to  remove  the  placenta,  these  means  failing 
to  make  the  delivery  complete ;  in  a  day  or  two  the  lochia  become  offensive, 
the  woman  has  a  chill  followed  by  high  temperature  and  increase  in  the 
frequency  of  the  pulse.  Other  women  are  infected  from  this  patient  with 
different  forms  of  puerperal  fever,  scarcely  two  presenting  the  same  symp- 
toms. Here  then  is  a  common  cause,  but  various  results ;  one  fountain,  but 
many  streams. 

"But  what  role  do  retained  clots,  or  as  in  the  instance  just  alluded  to,  do 
fragments  of  placenta  play  in  the  genesis  of  the  disease?  Are  they  innocent, 
so  that  it  is  a  matter  of  indifference  whether  they  remain  in  the  puerperal 
uterus?  No,  for  while  they  do  not  create  the  disease  they  furnish  the  nidus 
in  which  septic  germs  enter,  a  favorable  soil  for  their  development  and  mul- 
tiplication. 

^■^ Summary. — From  what  is  known  of  so-called  puerperal  fever  it  should 
not  be  regarded  as  a  specific  disease,  and  strictly  speaking  there  is  no  puer- 
peral fever,  that  which  is  so  denominated  being  a  febrile  affection  caused  by 
the  entrance  into  the  system  of  a  poison  from  without,  the  nature  of  which  we 
do  not  know,  the  entrance  taking  place  through  a  wound  of  the  uterus,  or  of 
some  part  of  the  vulvo-vaginal  canal." 

No  honest  bacteriologist  can  take  exception  to  this  well-expressed 
summary  of  Dr.  Parvin,  or  to  any  portion  of  the  above.  It  is  one  of 
the  best  expositions  upon  the  subject  in  any  text-book,  and  will  produce 
a  healthful  mental  impression  upon  students  and  practitioners.  To  those 
Avho  are  fond  of  a  well-turned  sentence  we  hold  the  following  up  as  one 
of  the  cleverest  in  medical  literature.  We  have  already  quoted  it,  but 
it  will  bear  repetition.  "It  seems  more  rational  to  conclude  that  the 
agent  has  destroyed  the  living  rather  than  rendered  dead  matter  harm- 
less."    It  is  the  gospel  of  disinfection,  and  the  whole  creed  of  the  bac- 
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teriologists ;  but  it  provokes  the  reviewer  into  saying  that  it  is  a  great 
pity  that  a  man  who  can  express  a  conviction  so  fairly  and  so  happily 
has  not  thrown  authorities  and  their  conflicting  dogmas  to  the  winds 
and  become  Parvin  himself  from  cover  to  cover,  as  he  was  so  well  able 
to  do.  When  will  some  American  treat  the  subject  of  obstetrics  as 
Emmet  has  that  of  gynecology,  and  not  like  Lusk,  who  has  written  the 
best  German  work  on  obstetrics  in  the  English  language,  or  like  one 
not  yet  upon  the  shelves  of  our  library,  which  is  the  best  digest  upon 
the  subject  up  to  date. 

We  are  not  yet  through  with  our  author  upon  the  subject  of  antisep- 
tic midwifery.  Now  with  the  author's  clearly  expressed  views  upon  the 
subject  of  puerperal  infection  before  us,  we  are  prepared  to  say  that  pre- 
vention is  of  much  greater  utility  than  treatment.  In  fact,  what  physi- 
cian has  not  the  misfortune  of  knowing  how  useless  are  some,  if  not  all, 
of  the  best  laid  plans  of  medication,  and  even  disinfection,  in  the 
presence  of  this  disease  ?  We  have  seen  how  fully  in  line  with  the  most 
advanced  writers  Dr.  Parvin  is  upon  the  subject  of  antiseptic  midwifery ; 
but  as  in  this  practical  part  of  his  treatise  we  have  to  consider  methods 
not  opinions,  let  us  inquire  how  perfect  are  his  methods  for  the  protection 
of  the  lying-in  woman.  Turning  back  to  his  chapter  upon  the  conduct 
of  labor  the  author  says : 

"Thorough  disinfection  of  the  room  which  the  patient  is  to  occupy  should 
be  made,  if  it  has  been  previously  occupied  by  one  suffering  with  scarlet  fever, 
with  erysipelas  or  diphtheria,  or  with  any  disease  attended  with  suppuration, 
as  uterine  cancer  in  its  advanced  stages;  it  would  be  better,  indeed,  for  her 
lying-in  to  be  in  another  house,  or  other  room.  The  room,  too,  should  be 
free  from  the  effluvia  of  decaying  animal  matter.  If  there  be  any  sewer  com- 
munication in  it,  as,  for  example,  from  the  permanent  wash-stand,  that 
communication  should  be  for  the  time,  at  least,  cut  off.  The  obstetrician 
must  know  that  the  nurse  has  not  recently  been  in  attendance  upon  any  of 
the  forms  of  disease  that  have  been  mentioned  and  especially  upon  a  case  of 
puerperal  septicsemia." 

This  is  all  very  well  and  no  possible  exception  can  be  taken  to  it  so 
far  as  it  goes  ;  but  the  best  comment  we  can  make  upon  it  is  to  quote  from 
a  recent  paper  by  Prof  William  D.  Richardson,  of  Harvard,  published 
in  the  Boston  Medical  and  Surgical  Journal  for  January,  1887.  He  is 
writing  upon  the  use  of  antiseptics  in  obstetrics,  as  illustrated  in  the  Bos- 
ton Lying-in  Hospital :  ^ 

f}  ''The  various  changes  which  have  been  in  the  attempts  to  rid  the  hospital 
of  septicaemia,  have  been  the  results  of  careful  study  and  observation  on  the 
part  of  the  visiting  physicians,  and  after  many  anxious  consultations  on  the 
subject.  As  one  septic  case  occurred  after  another,  every  effort  was  made  to 
avoid  any  possibility  of  contagion  from  a  patient  presenting  symptoms  of  sep- 
tic infection  to  another.  Isolation  of  suspected  cases;  the  employment  of 
extra  and  special  nurses,  the  assignment  of  different  house-physicians  to  the 
infected,  and  to  those  whose  convalescence  seemed  normal ;  the  use  of  every 
possible  precaution  to  insure  cleanliness,  the  providing  of  individual  bed-pans, 
syringes,  etc.,  constant  attention  to  ventilation  and  improvement  in  the  drain- 
age, ^yere  among  the  methods  adopted.  Many  of  these  changes  seemed  to 
promise  improvement,  which,  however,  was  always  found  to  be  temporary. 
From  the  very  outset  the  staff  were  a  unit  in  the  belief,  even  then  not  generally 
accepted,  that  the  views  of  Semmelweiss  were  correct,  and  our  object  was  to  pre- 
vent the  entrance  of  septic  material  from  without,  and  the  preven!;ion  of  the  ab- 
sorption of  septic  material  originating  within  the  uterus  and  generative  tract. 
With  this  latter  end  in  view,  we  soon  began  the  use  of  vaginal  injections, 
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hoping  to  keep  disinfected  those  parts  especially  exposed  to  the  lochial  dis- 
charge, which  seemed  to  us  one  great  source  of  danger  within  the  patient 
herself.  These  were  subsequently  not  infrequently  combined  with  intra- 
uterine injections,  hoping  thereby  also  to  render  innocuous  the  clots  and 
placental  debris  within  the  uterine  cavity.  All  these  attempts  proved  futile, 
although  occasionally  it  did  seem  as  though  some  new  method  of  procedure 
which  we  adopted  was  at  last  to  offer  the  long  sought  for  relief.  The  respite 
was,  however,  only  temporary,  and  still  the  mischief  went  on. 

*'In  the  middle  of  the  winter  of  1883  and  1884,  corrosive  sublimate  was  first 
tried,  not  only  as  a  vaginal  douche  but  also  for  the  disinfecting  of  the  hands 
of  the  attendants.  A  very  decided  improvement  followed  this  method  of 
procedure,  and  again  the  outlook  was  more  cheering.  Still  septicaemia 
remained  with  us,  but  in  a  more  modified  form  and  the  death-rate  fell 
decidedly.  Then  came  the  announcement  of  Robert  Koch's  investigations  of 
bacteria,  and    ....     we  determined  to  change  our  whole  system." 

We  will  now  return  to  our  author  and  continue  the  quotation  from 
the  next  paragraph  to  the  last  on  the  conduct  of  labor. 

"  It  is  well  for  the  parturient  to  take  a  warm  bath  at  the  beginning  of  labor, 
and  afterward  to  have  the  external  genital  organs  washed  with  a  two  or  three 
per  cent,  solution  of  carbolic  acid  ;  when  the  labor  is  protracted,  a  similar 
solution  may  be  used  as  a  vaginal  injection  once  or  oftener.  A  three  to  five 
per  cent,  solution  may  be  used  by  the  physician,  and  by  the  nurse  for  washing 
their  hands.  The  former  not  only  should  use  an  antiseptic  solution  in  which 
he  washes  his  hands  before  each  examination,  but  also  an  antiseptic  ointment 
applied  to  the  fingers  before  introduction  into  the  vagina  ;  this  may  be  carbo- 
lized  cosmoline,  or  iodoform  and  cosmoline,  or  an  ointment  "may  be  made  by 
incorporating  with  an  ounce  of  cosmoline,  one-tenth  part  of  thymol." 

As  the  latest  expression  upon  this  vastly  important  subject  of  anti- 
septics in  labor,  and  to  contrast  the  very  material  difference  in  methods, 
we  will  introduce  one  more  extract  from  Prof.  Richardson.  It  relates 
solely  to  the  conduct  of  labor. 

"  In  every  case  the  genital  and  surrounding  parts  are  washed  with  a  solu- 
tion of  bichloride  of  mercury  (^xiVo)-  ^  basin  containing  the  same  solution 
,and  a  nail-brush  is  placed  on  a  stand  by  the  side  of  the  bed.  The  physician 
and  nurse  in  attendance  disinfect  their  hands  every  time  they  have  occasion 
to  examine  the  patient  or  touch  the  neighborhood  of  the  vulva.  The  examin- 
ing finger  is  smeared  with  an  ointment  made  of  one  part  of  the  oil  of  euca- 
lyptus and  seven  parts  of  vaseline.  A  vaginal  injection  of  the  corrosive 
sublimate  solution  is  given  at  the  beginning  of  labor,  and  this  is  repeated 
when  circumstances  permit  at  the  end  of  the  first  stage.  As  the  head  dis- 
tends the  perineum  and  is  expelled  the  parts  are  kept  clean  by  the  use  of 
charpie  dipped  in  the  mercurial  solution.  After  the  birth  of  the  child,  no 
undue  haste  is  made  to  bring  about  the  expulsion  of  the  placenta.  This  is 
effected,  if  possible,  by  Crede's  method  of  expression,  great  care  being  taken 
not  to  introduce  the  hand  within  the  vulva,  if  such  a  procedure  can  be 
avoided.  The  original  injection  is  repeated,  and  the  antiseptic  pad  is 
applied." 

It  is  by  such  means  as  the  above  that  the  dark  picture  of  septic 
infection  has  been  changed  and  lighted  up.  It  proves  that  infection 
comes  from  without ;  that  its  introduction  can  be  prevented,  and  that, 
as  a  prophylaxis,  it  is  as  complete  as  vaccination  is  to  smallpox.  Con- 
trasting the  two  extracts,  it  shows  that  our  author  is  right,  and  that  he 
believes  in  the  best  teachings  of  the  bacteriologists ;  but  his  methods  are 
doubtful.  A  two  or  three  per  cent,  solution  of  carbolic  acid  has  been 
demonstrated  to  have  no  more  value  as  a  germicide  than  clean  water. 
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But  we  do  not  bring  this  up  as  a  critical  matter.  Our  author  is  treating 
antiseptic  midwifery,  and  anything  that  would  lead  the  student  or  prac- 
titioner into  the  false  security  of  half  measures  is  a  fault  equally  as  great 
as  not  to  teach  it  at  all.  This  is  a  practical  matter.  Opinion  has  nothing 
to  do  with  it.  Demonstration  has  made  it  clear  as  the  sun  at  noon-day, 
and  it  is  therefore  a  question  of  methods,  and  those  methods  by  which 
the  most  perfect  results  have  been  attained  are  those  which  ought  to  be 
taught.  The  opinion  that  one  may  have,  that  one  procedure  is  as  good 
as  another,  has  nothing  to  do  with  it  if  the  two  methods  have  not  been 
put  to  equal  tests.  There  is  a  certain  moral  responsibility  in  teaching 
that  reaches  such  a  high  level  that  one  may  try  in  vain  to  attain  it  by 
the  force  of  opinion.  He  reaches  this  altitude  by  facts,  surrounds  him- 
self with  them  as  with  an  atmosphere,  and  lifts  up  to  his  own  level  all 
who  follow  after. 

The  author  resumes  the  subject  of  antiseptics  in  describing  the  treat- 
ment of  puerperal  septicaemia  in  which  further  prophylactic  measures 
are  followed  in  the  convalescence,  while  his  remedial  measures  are  of  an 
active  antiseptic  nature,  and  in  all  of  which  he  is  in  accord  with  the 
best  teachings.  In  all  that  has  been  said  of  a  critical  character  above 
we  wish  in  no  way  to  detract  from  the  real  value  of  this  important 
section  of  bis  book.  In  fact,  it  may  be  said  to  be  in  advance  of  any 
recent  text-book  ;  but  since  the  latest  American  text-book  very  material 
advances  have  been  made  upon  this  subject,  and  the  practitioner  to  be 
properly  instructed  should  have  a  practical  knowledge  of  the  best 
methods  of  maternities  in  order  to  judge  how  perfect  he  must  make  his 
antiseptic  details  at  the  bedside. 

The  fifth  and  concluding  part  is  devoted  to  obstetric  operations,  be- 
ginning with  the  induction  of  abortion,  premature  labor,  and  turning. 
The  latter  is  presented  in  accordance  with  the  precepts  of  Dr.  Samuel 
Sloan.  The  instructions  as  to  turning  are  very  simple  and  practical, 
and  will  serve  to  do  away  w^ith  the  fears  of  the  young  practitioner  lest 
he  gets  hold  of  the  wrong  foot. 

The  forceps  are  studied  in  the  second  chapter.  There  is  a  well  writ- 
ten history  of  the  instrument,  illustrated  with  cuts  of  the  older  and  later 
forms,  followed  by  the  theory  of  the  forceps  and  the  mechanical  princi- 
ples involved  in  their  application  as  levers,  tractors,  and  rotators. 
Chapter  VIII.  disposes  of  the  indications  for  the  application  of  the 
forceps  and  the  rules  governing  their  use  in  general,  followed  by  special 
instructions  in  different  presentations  and  positions.  This  chapter  is 
one  of  the  most  practical  in  the  book,  and  too  much  praise  cannot  be 
awarded  the  author  for  the  simple  and  clear  manner  in  which  this 
usually  difficult  subject  is  disposed  of.  The  application  of  the  forceps 
is  so  simply  and  clearly  described  that  the  least  learned  practitioner  can 
understand  it.  It  is  not  always  so,  as  a  very  recent  instance  will  show, 
in  which  a  New  York  reviewer  got  so  tangled  up  with  his  author  that  he 
could  not  understand  whether  he  meant  the  right  or  left  thigh  of  the 
mother,  or  his  own  right  or  left  hand.  We  read  and  reviewed  the  same 
description  and  thought  it  a  very  good  one ;  but  as  the  reviewer  was  a 
very  learned  man,  we  always  thought  it  was  stupid  on  our  part  not  to 
confess  to  an  equal  degree  of  confusion. 

Chapters  IV.  and  V.  conclude  the  book,  and  are  devote^  to  the  sub- 
jects of  Embryotomy  and  the  Csesarean  operation  and  its  substitutes. 
The  latter  will  alone  detain  us.     At  the  opening  of  the  chapter  we  are 
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startled  by  a  table  compiled  by  Dr.  Harris  showing  the  strange  fatality 
attending  this  operation  in  the  United  States ;  no  mothers  saved  here, 
while  in  Germany,  84  per  cent,  of  the  mothers  were  saved  (25  operations, 
4  deaths),  in  the  past  year. 

"Leopold  operated  for  the  tenth  time  in  June,  1886.  This  gives  him  the 
loss  of  one  woman  in  ten,  or  from  his  hospital,  a  saving  of  ten  women  and 
three  children  from  eleven  operations.  Now  if  such  success  could  be  obtained 
by  practitioners  generally,  craniotomy  upon  the  living  foetus  would  soon  be- 
come unknown." 

It  is  not  a  little  singular  that  after  various  improvements  in  the  oper- 
ation, we  have  as  the  best  method  of  operating,  returned  to  the  so  called 
improved  Csesarean  operation,  Avhich  is  the  old  way  of  operating, 
nothing  more.  It  is  simply  done  more  carefully,  with  more  hope  in  it. 
In  one  operation,  we  remember  hearing  one  of  the  physicians  present 
urge  the  operator  to  take  less  time  to  clean  the  abdominal  cavity  as  the 
woman  would  die  any  way  ;  and  that  seems  to  be  the  spirit  in  which  the 
operation  is  often  made.  Now,  the  improved  operation,  as  described  by 
our  author,  who  follows  Potacki,  is  simply  the  old  operation  made  with 
more  care,  as  to  suturing  the  uterine  wound  and  antiseptic  precautions. 

Porro  operation  and  the  Porro-Miiller  modification  are  next  consid- 
ered, and  contrasted  with  the  C^iesarean.  Up  to  1885  it  does  not  offer  as 
good  results  to  mother  and  child  as  the  latter. 

"Up  to  March,  1885,  fifty  per  cent,  of  the  mothers  recovered  after  the 
Miiller  modification,  and  forty-four  per  cent,  after  the  unmodified  Porro." 
"There  are,"  the  author  continues,  notwithstanding  this  greater  success  of 
the  Cjesarean  operation,  "instances  in  which  the  Porro  or  the  Porro-Miiller 
would  seem  to  promise  the  greatest  success.  When,  through  unwarranted 
delay,  or  by  reason  of  unwarranted  attempts  at  delivery  the  uterine  tissues 
have  been  seriously  injured ;  or  when  the  child  is  putrid,  or  when  the  patient 
is  greatly  exhausted  with  incipient  or  established  septicaemia,  the  amputation 
of  the  uterus  and  its  appendages  by  the  Miiller  method  would  seem  preferable 
to  the  Csesarean  section;  again,  when  there  is  extensive  fibroid  or  fibro-cystic 
degeneration  of  the  uterine  body,  an  amputation  at  the  neck  would  be  indi- 
cated. Whenever  there  is  especial  reason  to  fear  septicaemia,  the  Miiller  modi- 
fication should  be  preferred  to  the  Csesarean  section  without  amputation." 

It  is  difficult  to  understand  why  in  case  of  septicaemia  Miiller's  method 
should  offer  better  chances  when  we  consider  that  the  chief  cause  of 
death  after  Porro  was  from  blood  poisoning,  while  exhaustion  has  been 
the  most  frequent  cause  of  death  after  Csesarean  section. 

Gastro-elytrotomy  is  given  a  short  notice  with  a  valuable  historical 
paragraph.     Dr.  Parvin  says  : 

"  Even  if  the  general  success  of  the  operation  could  be  made  equal  to  that 
which  Skene  has  had,  saving  three  mothers  and  three  children  in  four  opera- 
tions, this  by  no  means  equals  that  which  may  be  hoped  for  from  the  im- 
proved Csesarean  operation.  Moreover,  gastro-elytrotomy  is  impossible  in 
many  cases  in  which  the  other  method  of  delivery  can  be  emjdoyed.  Its 
performance  is  liable  to  cause  injury  of  the  bladder,  and  it  is  followed  by 
prolonged  suppuration." 

A  brief  notice  of  the  Csesarean  section  in  post-mortem  delivery  closes 
the  volume. 

We  have  reviewed  the  book  of  one  whom  we  know ;  we  know  his 
thorough  conversance  with  his  subject ;  we  know  the  thoughtfulness  of 
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the  man,  and  we  know  if  he  had  stripped  himself  of  his  allegiance  to 
authority  and  written  from  his  own  ripe  experience,  told  in  the  terse 
and  simple  manner  of  the  book  before  us,  he  would  have  produced  abetter 
book ;  not  better  in  the  sense  of  a  teacher,  but  better  in  the  sense  of 
individuality,  that  pervading  spirit  within  the  covers  of  a  book  that 
makes  it  live  for  itself  and  the  glory  of  its  author.  It  is  one  thing  to  be 
a  teacher ;  it  is  another  thing  to  form  opinion  for  those  who  come  after 
us.  One  must  elect  which  he  will  be.  It  is  a  ripe  harvest  that  Dr. 
Parvin  offers  to  his  readers.  We  are  satisfied  with  his  labors,  and  he 
has  done  well.  He  has  elected  to  be  a  teacher  and  as  such  he  has 
followed  in  the  steps  of  those  who  have  gone  before.  He  has  crystallized 
the  thought  that  has  ripened  ;  he  has  been  a  gleaner  but  has  planted  no 
seed  for  the  harvest  of  the  future.  But  the -gleaner  has  his  use  as  well 
as  the  sower  of  seed  and  without  him  there  w^ould  be  an  end  to  all 
progress.  It  has  been  said  that  one  who  invents  a  new  flavor  is  greater 
than  he  who  captures  a  city,  but  how  much  greater  is  one  who  sets  all 
after  coming  men  thinking. 

There  is  no  book  that  can  be  more  safely  recommended  to  the  student 
or  that  can  be  turned  to  in  moments  of  doubt  with  greater  assurance 
of  aid,  as  it  is  a  liberal  digest  of  safe  counsel  that  has  been  patiently 
gathered.  '  E.  V.  de  W. 


Diseases  of  the  Joints.  By  Howard  Marsh,  F.R.C.S..  Senior  Assistant 
Surgeon  to,  and  Lecturer  on  Anatomy  at  St.  Bartholomew's  Hospital, 
Senior  Surgeon  to  the  Hospital  for  Sick  Children,  and  to  the  Alexandra 
Hospital  for  Hip  Disease.  12mo.  pp.  460.  Philadelphia:  Lea  Brothers  &  Co., 

1886. 

After  briefly  adverting  to  the  history  of  joint  surgery  and  demon- 
strating how  it  has  fully  kept  pace  with  the  rest  of  the  art,  Mr.  Marsh 
shows  that  this  advance  has  been  chiefly  due  to  the  gradually  increasing 
recognition  of  the  efficiency  of  prolonged  rest  in  staying  the  progress  of 
even  scrofulous  joint  disease,  and  to  the  application  of  the  principles 
of  aseptic  surgery,  which  latterly  "has  produced  results  which  can 
-carcely  be  exaggerated  in  the  management  of  suppuration  in  joint  dis- 
ease. It  is  now  well  known  that  matter,  whether  connected  with  acute 
or  chronic  arthritis,  may  be  safely  evacuated,  with  the  result  that  the 
severe  suffering,  the  prolonged  fever,  the  wide  and  destructive  burrowing, 
and  the  formation  of  sinuses,  which  were  the  common  rule  only  a  few 
years  ago,  can  be  generally  avoided.  These  results  are  more  far  reaching 
than  at  first  sight  they  appear  to  be;  for  when  disease  can  thus  be 
checked  at  the  outset,  and  when,  should  suppuration  occur,  the  compli- 
cations formerly  so  constantly  met  with  in  connection  with  large  collec- 
tions of  matter  can  be  averted,  diseases  of  the  joints  become  in  their 
whole  aspect  much  less  formidable,  they  extend  over  much  shorter 
periods,  they  lead  to  no  material  deformity,  they  cause  comparatively 
little  suffering,  they  inflict  but  little  injury  on  the  general  health,  while 
such  mutilations  as  excision  and  amputation  are  falling  more  and  more 
into  disuse." 

These  sentences  epitomize  the  author's  theory  and   practice  in  the 
treatment  of  all  forms  of  joint  disease,  with,  of  course,  certain  minor 
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details,  which,  when  examined,  prove  only  to  be  modifications — not  con- 
tradictions— of  these  rules.  Admirable  as  rest  is,  beyond  all  question 
as  are  the  advantages  of,  nay  necessities  for  aseptic  surgery,  yet  our  ex- 
perience has  taught  us,  that  with  every  advantage  on  our  side,  there  yet 
remain  more  cases  rebellious  to  perfect  rest  from  their  outset  than  Mr. 
Marsh  is  willing  to  confess. 

We  shall  quote  further  on  some  of  his  extreme  views  as  to  the  possi- 
bilities of  rest  in  all  cases,  if  commenced  as  soon  as  joint  symptoms  ap- 
pear, and  persevered  in  for  years ;  but  in  passing  we  must  protest  against 
the  teaching — while  fully  believing  in  the  paramount  advantage  of  rest 
— that  only  the  very  rarest  exceptions  to  the  rule  of  cure  will  result,  if 
Mr.  Marsh's  plan  be  pursued,  since  this  is  a  most  dangerous  doctrine 
both  for  patient  and  surgeon:  for  the  former,  since  he  loses  faith  and 
unfairly  blames  his  attendant ;  for  the  latter,  because  it  lays  him  open 
to  a  prosecution  for  malpractice. 

Mr.  Marsh  does  not  believe  that  all  strumous  affections  are  tubercu- 
lous because,  apparently,  of  the  absence  of  tubercle  bacilli  in  some  cases, 
ignoring  the  results  obtained  both  experimentally  and  clinically  by 
some  of  the  French  observers  with  these  non-bacillous  cases. 

Again^ — and  here  most  correctly — he  points  out  that  joint  cases 
which  occur  in  patients  with  strumous  tendencies  are  often  not  sponta- 
neous, but  have  been  lighted  up  by  a  traumatism  without  which  no 
trouble  would  have  occurred,  while  a  mere  chronic  joint  trouble  with 
destructive  tendencies  is  no  proof  whatever  of  struma,  but  is  in  many 
cases  due  to  the  alleged  traumatism  from  which  it  started,  plus  want  of 
proper  treatment  by  rest,  etc.  All  this  we  cordially  endorse.  On  the 
other  hand,  he  also  apparently  believes  that  there  are  a  certain  number 
of  patients  whose  affections  are  solely  due  to  the  deposit  of  tubercular 
products  in  their  osseous  or  articular  tissues. 

Holding  such  views,  excisions  of  joints  and  amputations  of  limbs  for  the 
prevention  of  a  generalized  tuberculosis  are  only  mentioned  to  be  de- 
clared unworthy  of  consideration.  Unlike  so  many  of  our  more  pre- 
tentious works,  this  one  has  been  written  by  a  surgeon  of  ripe  experience 
in  special  fields,  so  that  we  hesitate  to  differ  from  him,  and  yet,  do 
not  modern  theory,  practice,  and  experience  all  teach  very  much  to  the 
contrary  ?  Of  course,  there  are  exceptions ;  but  according  to  our  view 
the  exceptions  are  reversed — i.  e.,  what  are  Mr.  Marsh's  exceptions  we 
are  inclined  to  think  rules,  while  his  rules — with  respect  to  struma,  be  it 
understood — we  consider  exceptions.  Perhaps  this  is  too  broadly  stated, 
but  it  approximates  the  truth. 

Mr.  Bowlby  is  credited  with  the  pathological  portion  of  the  work,  his 
descriptions  having  been  adopted  by  Mr.  Marsh.  In  the  main,  the  brief 
descriptions  given  are  good,  but  wlio  is  responsible  for  the  following  ex- 
traordinary pathological  fact  ?  "The  bloodvessels  dilate,  /res/i  capillaries 
are  formed,  the  blood-stream  is  at  first  accelerated,  but  soon  stasis  in 
many  places  ensues  "  (the  italics  are  ours)  !  Nothing  is  more  certain  in 
pathology  than  that  new  bloodvessels  do  not  form  at  the  stage  when  the 
blood-current  is  accelerated,  the  bloodvessels  next  dilating,  and  stasis  is 
only  incipient.  What  the  author  probably  means  is,  that  first  there  is 
either  contraction  followed  by  dilatation,  or  primary  dilatation  of  the 
vessels  with  accelerated  flow,  then  stasis,  then  migration  of  cells,  during 
which  preformed  capillaries  dilate  so  as  to  admit  so  much  red  blood  as  to 
become  distinctly  visible,  and  then,  perhaps,  the  formation  of  new  blood- 
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vessels  Joes  take  place,  provided  cell  migration  and  proliferation  advance 
to  the  point  of  forming  false  membranes  or  granulation  tissue.  Equally 
pertinent  criticisms  might  be  made  of  other  pathological  statements. 
We  think  that  either  Mr.  Bowlby  should  have  been  solely  responsible, 
or  that  Mr.  Marsh  should  have  expressed  some  positive  opinion  as  to  his 
own  views,  and  not  have  cautiously  alluded  to  all  the  views  held,  in  the 
compass  of  a  few  lines,  and  then  have  left  the  reader  to  his  conclusions, 
which  must  be  vague  indeed  when  drawn  from  such  premises. 

Speaking  of  acute  synovitis,  the  advice  is  given  to  retain  the  limb  in  the 
position  into  which  the  disease  has  brought  it  by  well-fitting  splints  for 
a  few  days,  after  which,  the  rest  having  removed  the  muscular  rigidity, 
the  limb  will  naturally  subside  into  a  good  position.  AVe  are  glad — 
while  not  objecting  to  the  operation — to  see  that  the  author  w^arns  his 
readers  that  aspiration  of  a  joint  acutely  inflamed  is  not  "  devoid  of 
risk."  Blisters  are  highly  spoken  of  throughout  the  work,  but  no  cau- 
tion is  given  against  their  application  over  superficial  joints.  Thus,  on 
either  side  of  the  patella  between  the  skin  and  synovial  membrane  very 
little  tissue  exists,  and  counter-irritation  is  too  often  a  misnomer,  since 
epispastics,  especially  if  allowed  to  remain  too  long,  directly  irritate  the 
synovial  membrane.  Irritation  of  the  vascular  areas  above  and  below  a 
superficial  joint  is  the  better  practice,  while  even  the  formation  of  an 
eschar  may  be  beneficial  over  a  deep-seated  joint,  as  the  hip :  this  is  our 
practice,  and  general  experience  has  demonstrated  its  value. 

The  general  impression  of  the  hopelessness  of  saving  a  movable  joint 
or  even  life  when  acute  suppurative  arthritis  of  a  large  joint  occurs  is 
combated,  and  we  are  glad  to  see  that  the  author  has  proved  by  results 
what  we  have  ourselves  demonstrated,  that  free  incisions,  drainage,  and 
aseptic  dressings  will  often  save  life  and  at  times  a  useful  joint. 

The  section  on  gout  should  be  most  carefully  read  by  the  American 
practitioner,  who,  in  general,  seems  to  be  possessed  by  two  erroneous 
impressions,  viz.,  that  gout  affects  only  the  smaller  joints  in  a  first  attack  ; 
that  nothing  but  port  wine  and  high  living  can  produce  gout ;  and  that, 
in  consequence,  the  disease  must  be  very  rare  here,  ignoring  the  fact  that 
malt  liquors  in  large  quantity  in  those  who  use  but  little  exercise  will 
develop  the  disease  de  novo,  all  the  more  so  if  there  be  hereditary 
taint.  We  frequently  see  the  evil  eflTects  of  this  wilful  blindness  as  to 
the  prevalence  of  latent  and  at  times  frank  gout  in  this  country. 

Again,  in  rheumatic  fever,  should  suppuration  occur,  at  once  the  prac- 
titioner thinks  he  has  made  a  mistake  and  that  the  disease  was  pysemia 
all  along.  This  may  be  the  true  explanation,  but  when  only  one  joint 
suppurates  the  original  diagnosis  is  probably  correct.  Rheumatic  joints 
are  also  too  commonly  considered  so  safe  against  displacement  as  to  be 
unworthy  of  any  special  care,  but  Mr.  Marsh  avers  that  in  the  knee, 
wrist,  and  ankle,  there  is  decided  risk  of  displacement  and  deformity 
when  the  disease  is  persistent. 

In  an  excellent  chapter  on  so-called  "  Osteo-arthritis,"  the  author 
shows  by  a  series  of  brief  but  admirable  pen- sketches,  that  the  condition 
called  by  former  authors  rheumatic  gout,  chronic  rheumatic  arthritis, 
arthritis  deformans,  etc.,  and  now  termed  osteo-arthritis,  is  not  a  unity 
but  a  number  of  differing  diseases  which  merely  present  certain 
resemblances  as  the  ultimate  result  of  their  morbid  j^rocesses.  Mr. 
Marsh  uses  the  term  osteo-arthritis  as  a  convenient  general  heading  for 
a  group  of  diseases  characterized  by  a  generally  chronic,  steadily  pro- 
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gressing,  painful  stiffening,  enlargement  and  distortion  of  the  joints,  with 
destruction  of  the  cartilages,  ligaments,  and  surrounding  tendons,  osteo- 
phytic  formations  at  the  articular  edges  and  sometimes  in  the  remains  of 
neighboring  tendons.  Pathologically  consisting  of  no  less  than  seven 
different  groups,  in  general  terms  it  is  either  purely  a  degenerative  change, 
"  or  a  degenerative  process  to  which  a  variable  but  limited  degree  of 
inflammatory  action  is  superadded."  Although  generally  chronic,  there 
is  an  acute  form  which  closely  simulates  acute  rheumatism,  although 
without  the  profuse  sweatings  and  tendency  to  acute  endo-  and  pericar- 
ditis, but  which  may  in  a  few  weeks  seriously  damage  many  joints.  In 
addition,  there  is  another  rare  form  which  attacks  young  subjects — even 
so  young  as  two  and  a  half  years.  As  there  are  in  reality  so  many 
different  diseases  grouped  under  this  one  head,  so  is  the  treatment  various  ; 
but  for  details  we  must  refer  the  reader  to  the  original.  Hydrarthrosis 
is  looked  upon  as  probably  the  result  of  ill-marked  osteo-arthritis,  and 
the  important  fact  is  emphasized  that  when  bursal  enlargement  occurs  in 
connection  with  hydrarthrosis,  the  bursal  sacs  commonly  open  into  the 
joint  cavity. 

From  an  extended  but  excellent  chapter  on  "  Charcot's  Disease,"  we 
shall  quote  but  one  sentence :  "  It  is  certainly  necessary,  without  falling 
into  the  absurdity  of  finding  Charcot's  disease  in  every  case  of  osteo- 
arthritis, to  be  on  the  watch  in  obscure  examples  of  disease  attacking 
a  single  joint,  especially  if  the  articulation  is  free  from  pain,  although 
the  seat  of  advancing  deformity,  for  the  occurrence  of  ataxic  symptoms." 

The  author's  views  concerning  scrofulous  diseases  have  been  already 
referred  to  and  it  now  only  remains  to  quote  a  few  sentences.  "  The 
estimate  of  their  gravity  is  often  formed  partly  from  tradition,  partly 
from  what  is  seen  in  the  wards  and  out-patient  rooms  of  hospitals,  where 
every  day  children  are  admitted  whose  joints  have  undergone  complete 
disorganization."  .  .  .  "Such  cases  as  these,  however,  convey  a  highly 
exaggerated  impression  of  the  intractable  nature  of  these  affections.  It 
must  be  remembered  that  a  disease  of  inflammatory  character  is  very 
much  what  it  is  allowed  to  become."  ..."  In  their  incipient  period 
these  affections  are,  to  a  degree  which  some  appear  unable  to  credit, 
amenable  to  the  influence  of  appropriate  treatment."  ..."  The  presence 
of  amyloid  disease  in  its  early  stage  is  no  bar  to  operative  interference, 
even  although  the  urine  may  contain  a  considerable  amount  of  albumen." 
Rest,  prolonged  for  years  if  necessary  and — until  the  very  last — in  the 
horizontal  posture,  is  the  treatment  advocated,  there  being  no  risk,  so 
maintains  Mr.  Marsh,  that  the  joint  will  be  rendered  stiff  by  the  rest 
alone.     As  to  this  latter  point  we  are  in  perfect  accord  with  the  author. 

"  Epiphysitis  and  Acute  Arthritis  of  Infants  "  form  the  subjects  for 
an  interesting  and  instructive  chapter.  "  Quiet  Disease  "  is  next  treated 
of,  wherein  it  is  stated  that  instances  "  are  not  rarely  seen  in  children 
between  four  and  twelve,  in  whom  the  shoulder-joint  is  found  to  have 
become  stiff,  though  none  of  the  other  signs  of  disease  have  been 
observed."  So  with  other  joints.  These  cases  are  apt  to  be  confounded, 
in  their  early  stages,  with  cases  of  muscular  rigidity  following  injury, 
all  the  more  so  because  at  first  under  an  anaesthetic  the  joint  moves  freely 
and  smoothly.  "  In  the  hip  all  the  usual  symptoms,  except  stiffness, 
may  be  so  entirely  absent  that  for  many  months  no  suspicion  of  the  real 
state  of  the  case  is  excited." 

Complete  rest  for  months  is  the  only  treatment,  and  in  many  cases  the 
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joints  will  ultimately  recover  with  ^ood  motion.  In  some  cases,  however, 
rapid  ankylosis  sets  in,  and  these  are  the  cases  which  have  given  rise  to 
the  idea  that  joints  kept  at  rest  become  ankylosed,  but  this  is  the  marked 
exception  even  in  "  Quiet  Disease."  Syphilitic  diseases  of  joints,  the 
joints  in  haemophilia,  diseases  of  bursae,  and  the  formation  of  cysts  in 
connection  with  the  joints,  are  all  sufficiently  fully  treated  of.  Loose 
bodies  in  joints  are  elaborately  discussed  and  operative  interference  with 
antiseptic  precautions  is  advised,  with  the  pertinent  remark  "  that  the 
statistics  of  fifty  years  ago  have  no  bearing  whatever  on  the  practice  of 
the  present  day." 

Internal  derangement  of  the  knee  and  other  joints  is  shown  to  be  far 
more  frequent  than  is  commonly  supposed.  When  dealing  with  a  case 
where  the  injury  which  has  produced  the  displacement  is  severe  enough 
to  cause  also  acute  synovitis,  or  where  the  displacement  has  produced 
the  latter  complication,  caution  is  requisite  lest  the  luxation  of  the  carti- 
lage be  overlooked,  and  the  stiffness  remaining  after  the  inflammation 
has  subsided  be  attributed  to  this  cause.  Where  the  slipping  of  the 
cartilage  becomes  inveterate  two  varieties  of  clamps  are  figured  which 
are  notably  efficient,  but  do  not  interfere  with  walking.  Reference  is 
made  to  Prof.  Kocher's  description  of  wliat  he  terms  meniscitis  fungosa, 
or  fungous  enlargement  of  the  internal  meniscus  of  the  knee-joint ; 
removal  by  operation  is  all  that  is  available  in  such  cases.  Much  interest- 
ing matter  is  contained  in  the  chapters  on  "  Bone-setting,"  and  "  Con- 
genital Dislocation  of  the  Hip,"  but  no  comments  will  be  made  except 
the  statement  that  the  author  seems  to  show  conclusively  that  slight 
varieties  of  congenital  hip  luxation  often  exist  which  are  either  over- 
looked or  mistaken  for  some  other  trouble. 

An  able  chapter  is  devoted  to  the  "  Prejudicial  Effects  of  Intra-articular 
Pressure  and  on  the  Danger  of  Producing  it  by  Surgical  Appliances." 
It  will  perhaps  be  difficult  for  the  reviewer  to  make  plain  that  which 
the  author  demonstrates  so  well  by  means  of  a  few  diagrams,  but  the 
subject  is  of  too  much  importance  to  be  passed  over.  The  author  con- 
clusively demonstrates,  that  while  extension  by  weight  and  pulley  in  a 
perfectly  extended  hip  or  knee  will  remove  intra-articular  pressure,  yet 
if  the  leg  be  flexed  upon  the  thigh  or  the  thigh  upon  the  pelvis,  by  the 
spasmodically  contracted  hamstring  muscles  in  the  former  and  the  ilio- 
psoas muscle  in  the  latter,  these  structures  at  once  become  fulcra  and 
the  articular  surfaces  are  brought  into  abnormally  close  contact  by 
leverage  of  the  second  order.  For  this  reason  extension  should,  at  first, 
^be  ahvays  made  in  the  direction  of  deform  ity,  and  gradually,  in  the  course 
||Bji>f  a  few  weeks,  the  line  of  traction  may  be  changed  as  the  irritated 
muscles  relax,  until  the  knee  or  hip  is  perfectly  extended.  The  prac- 
titioner would  do  well  to  consult  this  chapter,  which,  to  our  mind,  seems 
the  one  most  pregnant  witli  good  results. 

The  chapters  on  nervous  mimicry  and  tumors  of  joints,  while  up  to  the 
average,  demand  no  special  notice. 

In  fibrous  ankylosis  after  strumous  disease  emphatic  warning  is  given 
against  the  attempt  to  restore  movement,  a  most  fatal  error,  which  we 
think  must  have  now  fallen  into  almost  total  disuse,  since  it  has  been 
almost  universally  discountenanced  of  late  years.  Two  omissions  we 
regret  to  see  in  the  advice  concerning  breaking  of  fibrous  ankylosis,  viz., 
the  advisability  of  perfect  quiet  for  a  few  days,  the  immediate  applica- 
tion of  an  elastic  bandage,  or  elastic  pressure  by  compressed  sponge,  and 
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the  use  of  dry  cold  when  the  operation  is  a  severe  one,  for  in  this  way 
much  can  be  done  with  perfect  safety  and  much  utility ;  and  that  dis- 
location of  the  head  of  the  tibia  backward  may  be  partly  or  entirely 
prevented,  when  attempting  to  straighten  a  contracted  knee  by  subcu- 
taneous division  with  a  tenotome  of  the  anterior,  or  even  both  crucial 
ligaments,  a  practice — following  the  lead  of  a  well-known  surgeon — 
which  we  have  long  advocated  and  seen  prove  successful :  the  patella 
may  likewise  be  dissected  off  subcutaneously  when  adherent.  Of  course, 
strict  antiseptic  precautious  must  be  exercised. 

Mr.  Marsh  contends  that  we  must  entirely  revise  our  ideas  as  to  ex- 
cision for  strumous  disease,  that  the  statistics  of  even  ten  years  back  are 
in  many  instances  obsolete,  that  excision  is  now  comparatively  not 
dangerous,  that  strumous  disease  both  by  conservative  and  operative 
treatment  has  alike  only  about  ten  per  cent,  of  mortality,  allowing  the 
widest  margin ;  that  "  excision  under  favorable  conditions  can  be,  and 
had  better  be,  avoided  ; "  that  "  recovery  will,  as  a  rule,  except  in  very 
advanced  disease,  be  secured  by  rest ;  "  and,  finally,  he  believes  "  that  m 
the  future  excision  will  fall  more  and  more  into  disuse,  as  the  treatment 
by  rest  gradually  wins  its  way."  While  by  no  means  a  pessimist,  we 
can  hardly  feel  justified  in  indulging  in  such  roseate  visions,  when  w^e 
reflect  upon  the  perversity  and  unwillingness  to  submit  to  restraint  for 
lengthened  periods  shown  by  the  average  patient  or  parent. 

Excision  of  the  shoulder  is  said  to  be,  "  on  the  whole,  deservedly  un- 
popular," an  opinion  from  which  we  most  positively  dissent.  In  excising 
the  elbow,  to  gain  a  flexible  joint,  the  rule  is  given  that  the  ends  of  the 
bones  should  present  an  interval  between  them  of  at  least  half  an  inch 
when  put  up  in  the  splints.  Excisions  of  the  other  joints  are  viewed 
very  unfavorably,  being  really  advised  only  for  the  removal  of  deformity 
in  the  case  of  the  knee,  or  for  deformity  plus  extensive  suppuration  in 
the  hip.  Diseases  of  the  different  articulations  are  elaborately,  and  we 
think  well  treated  of  in  the  remainder  of  the  book,  but  from  what  has 
already  been  said  little  remains  for  us  to  call  the  attention  of  our  readers 
to,  since  the  details  differ  in  no  material  respects  from  those  of  other 
standard  works. 

We  wish  that  experience  in  our  own  practice  or  in  that  of  our  friends 
could  induce  us  to  agree  with  Mr.  Marsh  in  his  favorable  views  as  to 
the  mortality  and  after-condition  of  cases  of  strumous  knee  and  hip 
disease.  Thus,  in  the  knee,  recovery  may  "be  confidently  anticipated 
except  in  a  few  cases  in  which  the  disease  proves  to  be  more  than  com- 
monly destructive."  For  the  hip,  he  says :  "  In  cases  that  are  detected 
early  and  adequately  treated  perfect  recovery,  with  complete  restoration 
of  movement,  may  often  be  obtained.  In  many  others  the  only  appre- 
ciable defect  is  a  slight  limp,  due  either  to  loss  of  free  movemeut,  to 
reflex  atrophy  of  the  muscles,  or  to  slightTy  arrested  growth  of  the 
limb.  Even  in  instances  in  which  disease  has  produced  ^ulty  position 
and  suppuration,  the  treatment  by  rest  continued  for  a  year  or  for  a 
still  longer  period,  and  combined  with  extension  to  correct  distortion, 
and  with  the  early  evacuation  of  pus  will  often  enable  children  to  re- 
cover without  deformity,  wdth  almost  perfect  movement  in  the  joint,  and 
with  scarcely  a  limp."  Surely  this  is  a  most  exaggerated  statement  of 
the  facts. 

Although  we  have  seen  fit  to  differ  from  Mr.  Marsh  both  on  theoret- 
ical and  practical  grounds  in  some  few  instances,  yet  we  regard  the 
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book  as  excellent,  and  one  the  writing  of  which  will  redound  to  the 
credit  of  the  author.  This,  like  all  the  other  clinical  manuals  issued 
by  this  firm,  possesses  one  preeminent  advantage,  viz.,  that,  however  much 
the  views  of  the  authors  may  differ  from  those  we,  or  others,  hold,  the 
opinions  are  enunciated  by  those  who  have  been  taught  by  extensive 
experience,  and  not  by  ambitious  writers,  who,  desirous  of  the  name 
author,  are  too  often  evidently  first  becoming  acquainted  with  their 
subject  w^hen  studying  the  literature  relating  to  it.  C.  B.  N. 
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1.  The  Curability  of  Insanity:  A  Series  of  Studies.  By  Pliny 
Earle,  A.m.,  M.D.,  Late  Superintendent  of  the  State  Lunatic  Hospital, 
at  Northampton,  Massachusetts,  etc.  8vo.  pp.  232.  Philadelphia:  J.  B. 
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1.  Dr.  Earle,  one  of  two  survivors  of  thirteen  physicians  who  founded 
the  Association  of  Superintendents  of  American  Institutions  for  the  In- 
sane, has  presented  in  this  volume  a  series  of  "studies  "  on  the  curability 
of  insanity.  Connected  as  he  has  been  as  a  medical  officer  with  one 
asylum,  as  a  medical  superintendent  of  two  asylums  and  with  the  litera- 
ture of  insanity  for  a  period  of  more  than  forty  years,  whatever  he  may 
state  at  the  close  of  a  long  and  honorable  service  is  entitled  to  respectful 
consideration.  The  purpose  of  the  author  is  to*  correct  erroneous  im- 
pressions that  might  be  drawn  from  the  earlier  reports  of  American 
asylums  of  the  curability  of  insanity,  and  to  ascertain  the  results  which 
more  extended  experience  has  since  established.  In  this  direction  the 
author  may  be  said  to  have  done  an  excellent  work,  and  to  have  j^re- 
sented  a  successful  and  exhaustive  arraignment  and  impeachment  of 
earlier  reported  asylum  results. 

The  book  comprises  eight  so-called  "studies,"  which  have  been  read 
before  the  New  England  Psychological  Society,  or  have  appeared  in  the 
annual  reports  of  the  Northampton  (Mass.)  Hospital.  "They  have  thus 
been  an  important  agent  in  stimulating  the  minds  of  philanthropists  to 
seek — and  in  several  notable  instances  to  adopt — other  methods  for  the 
custody  and  care  of  a  large  part  of  the  insane  than  that  of  collecting 
them  in  expensive  and  unwieldy  curative  institutions." 

In  1820,  Dr.  Burrows,  of  England,  reported  the  proportion  of  re- 
coveries of  all  cases  treated  by  him,  81  in  100;  of  recent  cases,  91  in  100. 
In  1826-27,  Dr.  Todd,  of  the  Retreat,  Hartford,  reported  that  of  twenty- 
eight  recent  cases  twenty-five  recovered,  equal  to  eighty-nine  per  cent. 
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Dr.  Woodward,  of  the  Worcester,  Massachusetts,  Asylum,  sa3's  in  1837, 
"per  cent,  of  recent  cases  discharged  recovered,  of  less  duration  than  one 
year,  eighty-nine,  and  in  his  report  in  1841,  ninety  one  per  cent,  re- 
covered." Dr.  Gait,  of  Virginia,  reported  in  1842  an  equal  result,  and 
that  the  West  might  not  be  outdone,  or  charged  with  doing  its  scientific 
work  on  a  contracted  scale.  Dr.  Awl,  of  Ohio,  in  1843,  "unpretentiously 
reported"  his  achievements  of  one  year,  as  follows:  "per  cent,  of  re- 
coveries on  all  recent  cases  discharged,  one  hundred."  Dr.  Earle  in  a 
report  of  the  Bloomingdale  Asylum  for  1844,  states  that  "when  the 
proper  remedial  measures  are  adopted  in  the  early  stages  of  the  disorder, 
no  less  than  eighty  of  every  hundred  are  cured." 

Since  the  "summit  of  the  maximum  wave  of  the  highest  possible  high- 
water  point  was  gained"  in  the  record  of  cures,  there  has  been  a  steady 
decline  of  the  per  cent,  of  reported  recoveries.  Dr.  Earle  devotes  a 
chapter  to  the  "ebbing  tide"  to  explain  in  part  the  sources  of  error  in 
the  early  hospital  reports  in  this  and  other  countries,  and  to  present 
some  conclusions  as  to  the  curability  of  insanity.     It  is  shown : 

"1.  The  reported  recoveries  from  insanity  are  increased  to  an  important 
extent  by  repeated  recoveries  from  the  periodic  or  recurrent  form  of  the  dis- 
ease in  the  same  person ;  and  consequently, 

"  2.  The  recoveries  of  persons  are  much  less  numerous  than  the  recoveries  of 
patients  or  cases ;  and,  consequently, 

"3.  From  the  number  of  reported  recoveries  of  cases  or  patients,  it  is  generally 
impossible  to  ascertain  the  number  of  persons  who  recovered. 

"  4.  The  large  proportion  of  recoveries  formerly  reported  was  often  based  on 
the  number  of  patients  discharged,  instead  of  the  number  admitted,  and  gener- 
ally, upon  the  results  in  a  number  of  cases  too  small  to  entitle  the  deduction 
therefrom  of  a  general  formula  of  scientific  truth;  and  those  proportions  were 
evidently  increased  by  that  zeal  and  rivalry  whioh  frequently  characterize  the 
earlier  periods  of  a  great  philanthropic  enterprise." 

To  illustrate,  the  data  from  which  Dr.  Earle  has  drawn  his  deductions 
are  furnished  from  an  analysis  of  the  operations  of  the  Friends'  Asylum, 
by  Dr.  Worthington,  and  reports  of  other  asylums.  One  thousand  and 
sixty-one  recent  cases  were  admitted  into  the  Friends'  Asylum  during  a 
period  of  fifty-nine  years  of  which  sixty-five  per  cent,  recovered,  but 
these  cases  were  not  persons  and  eighty-seven  of  the  persons  recovered 
two  hundred  and  seventy-five  times,  or  one  hundred  and  eighty-seven 
times  more  than  the  number  of  persons.  At  the  Hartford  Retreat  five 
persons  furnished  fifty-four  recoveries;  at  the  Bloomingdale  Asylum  five 
persons  furnished  eighty-five  recoveries ;  at  the  Worcester  Hospital  two 
sex  groups  of  five  each  one  hundred  and  thirty-six  recoveries ;  and  in 
one  other  hospital  one  person  furnished  thirty-four  recoveries.  While 
these  are  probably  extreme  illustrations,  it  appears  on  examination  that 
of  11,000  cases  admitted  into  the  Worcester  Hospital,  the  number  of 
persons  was  only  8204,  and  a  similar  result  might  probably  be  shown  in 
the  statistics  of  other  hospitals. 

Turning  to  a  later  period,  the  author,  in  the  concluding  chapter,  pro- 
poses to  show^  the  results  of  treatment  in  a  large  number  of  foreign  and 
domestic  institutions,  bringing  our  knowledge  to  a  recent  date,  and  pre- 
sents what  may  be  considered  the  hospital  work  accomplished  at  the 
present  day.  For  this  purpose  he  uses  the  statistics  of  forty-six  English 
and  Scotch  asylums  from  1872  to  1882  inclusive,  published  by  T.  P. 
Chapman,  England,  in  the  Journal  of  Mental  Science  for  July,  1884.    The 
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collection  embraces  93,543  cases,  of  which  35,468,  or  37.9  per  cent,  of 
the  whole  number  of  admissions,  recovered. 

Considered  with  reference  to  the  duration  of  less  than  one  year  69,983 
cases  are  classified  as  follows : 

First  attack,  less  than  three  months,  38,283  Kecoveries,  18,654  Per  cent,    48.72 

"        "       three  to  twelve  months,  12,126  "  3,421  "  28.21 

Not  first  attack,  less  than  twelve  months,  19,574  "  10,494  "  63.61 


Totals,  69,983  32,569  43.51 

The  American  result  is  ascertained  by  taking  the  recoveries  reported 
at  twenty  hospitals  at  three  periods  of  their  existence,  viz.,  the  first  five 
year  period  dating  from  the  opening  of  the  asylum ;  the  second  five 
year  period  begins  with  1871 ;  and  the  third  period  of  five  years  begins 
with  1880. 


Aggregate  admissions  first  period,      14,516 

Recoveries,     6,689 

Percent.,  46.08 

"                   "         second  period,  24,383 

8,354 

34.26 

"                   "        third  period,      23,052 

"                6,896 

"          29.91 

Whole  number,             61,951 

"             21,939 

36.71 

At  fifty-eight  American  institutions  the  whole  number  of  patients  ad- 
mitted in  one  year,  1884,  was  14,372,  of  which  27.88  per  cent,  recovered. 

Dr.  Earle  has  done  a  good  work  in  his  successful  eftbrt  to  point  out 
sources  of  error  in  the  statistics  of  insanity  which  appear  to  have  had 
their  origin  in  the  New  England  States,  and  with  his  early  contempora- 
ries. For  more  than  twenty  years,  however,  they  have  been  recognized 
and  avoided  by  the  leading  hospitals  of  the  country.  While  the  per  cent, 
of  reported  recoveries  has  been  steadily  declining,  the  fact  might  have 
been  properly  ascribed  to  a  limited  knowledge  of  the  nature  of  insanity 
that  existed  at  an  earlier  day;  to  preference  in  admission  given  to  recent 
cases  and  exclusion  of  chronic  cases ;  to  the  increased  number  of  hos- 
pitals at  the  present  day,  and  the  distribution  of  the  limited  number  of 
recent  cases  among  a  larger  number  of  asylums ;  the  retention  of  chronic 
cases  in  the  asylums  to  a  greater  extent  than  ever  before,  and  not  to  a 
decline  in  the  means  or  skill  in  the  treatment  of  the  insane.  As  a 
matter  of  fact,  never  in  the  history  of  the  care  of  the  insane  were  they 
treated  in  a  more  enlightened  and  humane  manner,  or  with  more  knowl- 
edge and  intelligence.  We  may  go  even  further  and  express  the  con- 
viction that  recent  cases  of  the  present  day  are  more  successfully  treated 
than  at  any  previous  period.  A  perusal  of  the  book  may  tend  to  a 
pessimistic  view  of  the  whole  subject,  yet  such  an  impression  was  hardly 
intended  to  be  conveyed  by  the  author.  We  must  accept  his  purpose 
to  furnish  an  argument  sustained  by  statistics  which  he  believes  has 
already  "caused  a  very  important  change  in  the  statistical  methods  of 
Massachusetts,  in  this  country,  Great  Britain,  and  in  Europe." 

2.  Mr.  East  assumes  that  treatment  in  the  patient's  own  home  will  be 
first  attempted,  "  but,  as  a  rule,  will  fail  because  of  the  many  familiar 
ways  and  habits  of  the  home,  where  the  patient  has  been  accustomed  to 
command,  and  to  do  as  he  pleases,"  and  concedes  that  if  the  patient  is 
not  so  ill  as  to  be  confined  to  one  room  it  is  generally  best  to  intrust 
him  to  the  care  of  a  medical  man  in  a  house  with  trained  attendants 
selected  by  him,  which  is  to  be  understood  as  the  author's  plan  for  the 
private  treatment  of  the  insane. 
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Several  reasons  are  furnished  for  preferring  the  private  method  of 
treating  cases  of  unsound  mind  : 

"  First,  greater  secrecy  ;  second,  the  stigma  of  having  been  an  inmate  of  an 
asylum  is  obviated  ;  thirdly,  patients  recover  quite  as  satisfactorily  and  more 
quickly  if  not  compelled  to  mix  with  others  similarly  afflicted ;  fourthly,  the 
exercise  of  a  little  care  will,  in  many  instances,  insure  the  return  of  the 
patient  to  his  home  without  any  of  his  acquaintances  becoming  aware  of  the 
reasons  that  have  led  to  his  absence ;  fifthly,  that  each  case  receives  more  in- 
dividual attention  at  the  hands  of  the  medical  man  and  attendants  employed, 
and  there  is  a  better  chance  of  his  getting  the  exact  treatment  suitable  to  his 
case,  a  practical  impossibility  in  an  institution  numbering  its  patients  by 
hundreds." 

If  for  any  reason  the  patient  is  not  a  suitable  case  for  private  treat- 
ment, the  author  prefers  an  excellent  hospital  for  the  insane  to  a  private 
asylum. 

Strangely  enough,  none  of  the  reasons  presented  seem  to  have  been 
founded  on  the  results  of  professional  experience  definitely  ascertained. 
They  are  rather  a  concession  and  deference  to  the  private  feelings  and 
interests  of  the  friends  of  patients  which  naturally  exist,  and  to  ill- 
founded  traditional  prejudice  against  established  hospitals  prevalent  in 
the  public  mind.  The  chapters  devoted  to  "Selection  of  Attendants," 
"Treatment,"  and  "Tact,"  contain  no  suggestions  which  are  not,  or  may 
not  be,  as  well  or  better  carried  out  in  organized  hospitals  with  a  larger 
plant  and  resources,  than  any  system  of  private  treatment  can  aflford. 
If,  as  is  alleged,  the  insane  person  may  awaken  to  reason  and  be  shocked 
to  find  himself  surrounded  by  the  insane  in  a  hospital,  so  it  may  be  sup- 
posed he  may  awaken  to  find  himself  in  a  strange  house  surrounded  by 
strangers,  a  close  prisoner  perhaps  without  the  w^arrant  or  sanction  of 
law.  Both  of  these  supposed  awakenings  may,  however,  be  regarded  as 
extremely  hypothetical,  as  all  experience  shows  that  changes  are  usually 
gradual  and  not  sudden. 

The  detention  of  insane  persons,  singly,  in  private  houses  is  a  respon- 
sibility that  may  be  intrusted  to  a  very  limited  number  of  persons  without 
risk  of  abuse.  Yet  experience  has  shown  that  it  is  wiser  and  safer  for 
all  concerned  that  single,  private  care  of  the  insane  in  houses,  other 
than  in  their  own  homes,  should  have  the  sanction  of  law  and  the  super- 
vision of  State  officers.  Of  the  results  of  private  treatment  of  the  insane 
the  author  has  made  no  statement  from  which  its  value  may  be  esti- 
mated. In  the  last  report  of  the  English  Commissioners  of  Lunacy 
may  be  found  the  proportion  of  per  cent,  of  recoveries  to  admissions  for 
the  year,  which  is  presented  in  this  connection : 

County  asylums 42.26        Kegistered  hospitals      ....    45.56 

Metropolitan  licensed  houses       .        .     39.07        Provincial  licensed  hospitals        .        .    36.48 
Private  single  patients         ...     10.83 

The  book  has  no  special  suggestions  or  advantages  to  oflfer  for  the 
benefit  of  the  insane  of  the  indigent  or  middle  class,  but  is  in  the  line 
of  improved  care  of  the  insane  of  the  private  class  who  are  able  and 
willing  to  pay  a  large  weekly  charge.  It  is  also  to  be  accepted  as  a  mild 
protest  against  some  of  the  acknowledged  defects  of  the  existing  hos- 
pital system  which  time  and  improved  plans  will  correct.         J.  B.  C. 

3.  The  name  Bedlam  is  so  inseparably  connected  with,  and  made  a 
part  of  the  history  of  the  treatment  of  the  insane,  and  so  much  that  has 
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redounded  to  the  credit  of  England's  lunacy  administration  received  its 
birth  and  impetus  in  the  revelation  of  the  practices  of  old  Bedlam,  that 
it  seems  eminently  fitting  that  from  modern  Bethlem  a  clinical  text- 
book should  be  evolved,  replete  with  ideas  and  suggestions  for  the  better 
care  and  treatment  of  the  insane.  As  one  of  the  editors  of  the  Journal 
of  Mental  Science,  the  organ  of  the  British  alienists.  Dr.  Savage  has  for 
a  long  time  been  known  as  a  man  of  progressive  ideas ;  but  it  is,  per- 
haps, as  a  clinical  teacher  at  Guy's,  and  in  the  wards  of  his  own  hospital, 
that  his  work  has  been  most  effective,  if  not  the  most  widely  known. 

The  work  under  consideration  is  the  result  of  an  attempt  to  "  take 
stock "  of  a  mass  of  observations  and  deductions  accumulated  during 
the  experience  of  twelve  years  as  a  superintendent  of  a  hospital  for  the 
insane,  and  a  lecturer  on  insanity,  and,  as  .would  be  expected,  is  of  a 
very  practical  nature. 

Dr.  Savage  is  met  at  the  outset  by  the  same  difficulty  which  all  writers 
upon  mental  disorders  have  encountered,  when  he  attempts  to  define 
insanity.  From  a  medical  standpoint,  he  says  it  is  to  be  considered  "  a 
disease  of  the  brain."  Would  not  it  be  more  in  accordance  with  the 
facts  to  say  a  symptom  of  a  disease  of  the  brain  ?  To  borrow  from  the 
author's  own  words,  "  sanity  "  and  "  insanity  "  are  words  which  we  use 
to  designate  certain  conditions,  neither  of  which  can  be  rigidly  confined 
within  the  bounds  of  a  definition,  and  as  we  regard  sanity  as  the  condi- 
tion resulting  from  the  normal  action  of  a  healthy  brain,  so  we  must 
consider  insanity  as  the  symptom  of  a  diseased  brain,  and  not  as  the  dis- 
ease.    Dr.  Savage  says,  in  discussing  this  point : 

"A  man  in  fact  must  be  considered  as  sane,  or  insane,  in  relation  to  himself. 
The  old,  and  oft- repeated  statement  that  insanity  is  a  perversion  of  the  ego,  is 
absolutely  true.  Sanity  and  insanity,  then,  are  to  be  measured  by  differences 
or  changes  of  habit,  taste,  and  disposition  in  the  individual,  as  well  as  by 
other  symptoms  of  change  in  the  nervous  centres.  The  difference  will  neces- 
sarily be  seen  to  be  not  only  one  of  degree,  but  one  of  time,  so  that  a  man 
being  sane  now  may  be  insane  within  a  longer  or  shorter  period.  I  shall  take 
it  for  granted  that  insanity  depends  upon  change  in  the  nervous  structures  of 
the  body  ;  but  by  no  means  shall  I  restrict  the  causation  of  insanity  to  changes 
in  the  brain  alone But  the  more  I  see  of  insanity  the  more  con- 
vinced I  am  that  the  consideration  of  mental  disorder  can  only  be  fairly 
approached  by  the  complete  consideration  of  general  physiology — i.  e.,  the 
development,  growth,  and  decay  of  the  body  in  all  its  parts." 

The  subjects  of  eccentricity  and  genius  are  touched  upon,  incidental 
to  the  general  subject  of  insanity.  Eccentric  people  are  divided  into  two 
classes:  1.  Those  having  a  neurotic  inheritance,  and  who  are,  in  fact, 
on  the  border-land  of  insanity,  and  2.  Cases  developed  de  7iovo,  who  pass 
through  life  without  any  marked  access  of  mental  disturbance.  The 
classification  adopted  by  Dr.  Savage  shows  at  once  that  he  approaches 
the  subject  from  a  clinical  standpoint,  and  that  he  does  not  propose  to 
lumber  up  his  work  or  confuse  his  readers  with  the  fine  and  unnecessary 
divisions  and  subdivisions  so  much  affected  by  dilettante  writers. 

From  our  present  knowledge  of  insanity  and  the  pathological  pro- 
cesses which  lead  up  to  it,  it  necessarily  arises  that  any  scheme  of 
classification  must  be  imperfect,  and  that  various  forms  of  mental 
disturbance  will  be  found  to  belong — in  some  respects  to  one,  in  some 
respects  to  another  division  of  the  classification.  In  certain  cases  the 
etiological  factors  are  so  prominent  that  they  are  instinctively  classified 
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according  to  their  causes.  In  some  symptomatic,  and  in  others  somatic 
features  predominate,  and  until  the  time  arrives  when  we  shall  have  a 
clear  knowledge  of  the  pathology  of  insanity  we  must  despair  of  a  per- 
fect classification.  When  that  time  arrives,  if  it  ever  does,  then  even 
we  shall  be  met  by  the  difficulty  resulting  from  the  fact  that  similar 
mental  states  may  be  caused  by  the  same  apparent  condition  of  nerve 
disease  or  degeneration. 

Dr.  Savage  groups  his  cases  as  follows : 

"  Hysteria — mania.     Hypochondriasis — melancholia. 
"  Dementia,  general  and  partial,  j)rimary  and  secondary. 
*'  States  of  mental  weakness — chronic  mania  and  melancholia,  recurrent  in- 
sanity, delusional  insanity,  general  paralysis  of  the  insane. 
"  Paralytic  insanity — epileptic  insanity. 
"  Puerperal  insanity — postconnubial,  puerperal,  lactation. 
"  Toxic  insanity — alcohol,  lead,  opium,  chloral,  etc., — gout. 
"  Visceral  insanity — renal,  cardiac,  and  pulmonary. 

"  Insanity  with  syphilis — myxoedema — Graves's  disease — asthma — diabetes. 
"  Idiocy  in  its  various  degrees." 

Before  giving  his  own  classification  he  gives  that  of  the  College  of 
Physicians  of  London,  which  he  calls  the  ideal  classification. 

The  chapter  on  causes  is  an  interesting  inquiry  into  the  assigned 
causes  of  insanity — predisposing  and  exciting,  general  and  special. 

Following  the  chapter  upon  causation.  Dr.  Savage  takes  up,  in  the 
order  of  his  classification,  the  various  forms  of  insanity  and  discusses 
them  in  an  able  manner. 

The  author  is  not  only  an  able  clinical  teacher  but  an  experienced 
pathologist.  His  experience  in  the  wards  of  Bethlem  and  in  the  patho- 
logical laboratory  have  not  led  him  to  take  a  very  optimistic  view  of 
our  present  knowledge  of  the  pathology  of  insanity.  He  says  in  one  of 
the  earlier  pages : 

"  I  may  say  that,  with  my  experience  of  years,  and  after  seeing  many 
hundreds  of  post-mortem  examinations  of  the  bodies  of  the  insane,  I  have  met 
with  few  coarse  changes  within  the  skull,  and  even  with  the  higher  powers  of 
the  microscope  all  that  can  often  be  detected  may  be  evidences  of  change  in 
the  nutrition  of  the  connective  tissue  of  the  brain." 

As  regards  the  future,  he  is  more  hopeful ;  he  says : 

"  The  time  will  come  when  the  inter-relations  between  the  millions  of  nerve 
cells  with  their  manifold  processes,  and  their  dependence  for  healthy  action 
upon  healthy  blood  and  pure  air,  will  be  better  understood." 

He  likens  the  brain  to  the  kaleidoscope,  in  which  the  pattern  of  the 
image  changes  while  the  parts  remain  the  same,  being  simply  changed 
in  their  relations  to  each  other. 

When  will  the  physiologist  or  pathologist  appear  who  shall  teach  us 
to  recognize  the  characters  and  determine  the  causes  of  these  changes  of 
relation?  And  when  shall  we  be  taught  how  to  restore  the  parts  to  their 
original  pattern  ? 

In  view  of  the  recent  publication  of  Dr.  Earl's  work  on  the  Curability 
of  Ifisanity,  Dr.  Savage's  remarks  upon  the  subject  are  of  interest : 

"  There  is,  in  fact,  a  very  strong  feeling  prevalent  that  a  patient  onc^ 
having  had  an  attack  of  insanity  is  never  cured  under  any  circumstances 
This  I  shall  oppose  entirely;  but  I  acknowledge  that  a  very  considerable  pr( 
portion  are  maimed  in  one  way  or  another  by  an  attack  of  insanity." 
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In  the  matter  of  treatment,  Dr.  Savage  will  be  found  to  agree  in  all 
essential  matters  with  the  practice  of  the  better  asylums  of  the  United 
States.  He  is  in  favor  of  asylum  care  for  the  majority  of  cases,  as 
affording  the  best  hope  of  recovery.  Of  home  care,  he  says  that  it  is 
"  only  suitable  for  cases  in  which  there  is  a  hope  of  speedy  recovery, 
and  where  there  are  judicious  friends  and  sufficient  space."  Except  in 
special  instances  he  deprecates  what  is  called  *'  single  care,"  and  is  con- 
vinced that  other  things  being  equal,  more  patients  get  well  when  asso- 
ciated with  others  than  when  under  single  charge. 

The  manual  is  written  in  a  pleasing  style  and  can  be  read  by  those 
even  of  large  experience  with  profit.  It  will  be  found  to  confirm  by  its 
W'ell-digested  clinical  facts  a  doubtful  opinion  in  the  minds  of  some  or  to 
correct  a  mistaken  conclusion  for  others.  For  the  general  practitioner, 
it  perhaps  presupposes  too  much  an  elementary  knowledge  of  the  sub- 
ject, w^hich,  unfortunately,  the  majority  does  not  possess,  but  even  the 
general  practitioner  wdll  find  the  work  of  great  interest  and  value. 

E.  N.  B. 


La  Langage  Interieur,  et  les  diverses  formes  de  l'Aphasie.  Par 
Gilbert  Ballet,  Professeur  agrege  a  la  Faculte  de  Medecine  de  Paris. 
Pp.  xvi.  174.     Paris :  Germer  Balli^re  et  Cie,  1886. 

Inner  Speech  and  the  Different  Forms  of  Aphasia.  By  Gilbert 
Ballet,  Associate  Professor  of  the  Faculty  of  Medicine  in  Paris. 

On  Aphasia  ;  Being  a  Contribution  to  the  Subject  of  the  Dissolu- 
tion OF  Speech  from  Cerebral  Disease.  By  James  Eoss,  M.D., 
LL.D.     Pp.  ii.  128.     London :  J.  &  A.  Churchill,  1887. 

Each  of  these  attractive  little  volumes  presents,  in  a  clear  and  com- 
prehensive manner,  the  results  of  recent  investigations,  both  clinical  and 
pathological,  upon  the  interesting  condition  of  disturbance  of  speech. 

Ballet  approaches  the  subject  from  the  psychological  side,  and  dis- 
cusses the  mental  processes  involved  in  spoken  language.  He  shows 
that  men  differ  from  one  another  in  the  manner,  as  well  as  in  the  matter, 
of  their  thinking.  Some  listen  to  the  ideas  as  they  flow  through  the 
mind,  hearing  the  murmur  of  the  stream  of  thought  (les  auditifs). 
Others  are  spectators  of  a  series  of  mental  pictures,  and  are  continually 
watching  the  changes  that  pass  before  the  mind's  eye  (les  visuels). 
Others  still,  can  only  grasp  an  idea  by  a  sort  of  inward  effort  of  articula- 
tion, a  silent  process  which,  in  children,  is  often  evident  in  the  motion  of 
the  lips  which  accompanies  early  attempts  at  reading  (les  motifs).  Thus, 
in  our  inward  speech  there  are  various  elements,  one  of  which  predomi- 
nates in  every  one. 

This  may  become  more  evident  if  Charcot's  analysis  of  the  mental 
constituents  of  the  idea  "  bell "  be  considered.  This  idea,  like  that  of 
any  other  object,  is  made  up  of  a  number  of  mental  pictures.  There  is 
the  picture  of  the  appearance  of  the  bell — the  visual  memory ;  there  is 
the  picture  of  the  sound  of  the  bell  as  it  rings — the  auditory  memory ; 
there  is  the  picture  of  the  sound  of  the  word  "  bell "  when  spoken — the 
word-hearing  memory  ;  there  is  the  picture  of  the  word  "  bell "  as  printed 
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or  written — the  word-seeing  memory ;  there  is  the  picture  of  the  mus- 
cular movements  necessary  to  say  and  to  write  the  word  "  bell " — the 
word-uttering,  and  the  word-writing  memories.  These  pictures  together 
form  the  complex  mental  image  involved  in  the  idea  "  bell ;"  and  the 
same  is  true  of  the  idea  of  any  concrete  object.  It  will  be  noticed  that 
four  of  these  mental  pictures  are  sensory  in  their  origin,  and  that  two 
are  motor.  All  are  necessary  to  the  perfect  representation  of  the  idea 
to  the  mind,  or  for  perfect  expression  in  speech.  Aphasia,  according  to 
Ballet,  consists  of  the  loss  of  one  or  more  of  these  mental  pictures,  and 
is  sensory  or  motor  according  to  the  character  of  the  image  lost.  Loss 
of  visual  or  auditory  memories  is  rare,  and  may  not  affect  speech, 
although  it  is  usually  associated  with  aphasia.  Loss  of  the  word- 
hearing  memory  is  known  as  word-deafness,  or  amnesia.  Loss  of  the 
word-seeing  memory  as  word-blindness,  or  alexia.  Loss  of  the  word- 
uttering  memory  constitutes  aphasia  proper.  Loss  of  the  word-writing 
memory  produces  agraphia.  These  forms  may  be  combined  in  any  one 
case,  but  often  occur  alone. 

It  is  evident  that  the  work  of  Ballet  is  founded  upon  the  lectures  of 
Charcot,  recently  collected  and  issued  by  Bernard  ("De  I'Aphasie  et  de 
ses  diverses  formes,"  Le  Progres  Medical),  and  that  its  claim  to  originality, 
either  of  conception  or  presentation,  is  very  slight.  Nevertheless,  it  is 
clearly  written,  and  as  it  is  issued  as  a  volume  of  the  Bibliotheque  de 
philosophic  contemporaire,  it  may  be  regarded  as  a  successful  semi- 
popular  presentation  of  the  subject. 

Ross  takes  up  the  subject  of  aphasia  from  the  clinical  standpoint,  and 
gives  most  interesting  and  well-studied  cases  illustrating  the  varieties  of 
the  "  dissolution  of  speech."  He  divides  aphasia  into  a  motor  and  a  sen- 
sory form,  but  admits  that  these  are  frequently  combined.  Motor  aphasia 
presents  three  varieties :  (1)  aphemia,  which  presents  many  degrees 
from  a  slight  defect  in  the  power  of  expressive  speech  up  to  absolute 
wordlessness ;  (2)  agraphia,  which  may  vary  from  a  condition  in  which 
the  patient  makes  mistakes  in  spelling  and  diction,  up  to  a  state  in  which 
he  cannot  write  or  copy  a  single  letter ;  and  (3)  amimia,  a  condition  in 
which  gesture  language  is  suspended,  and  which,  so  far  as  known,  is  a 
theoretical  form  not  yet  observed.  Sensory  aphasia  also  presents  three 
varieties  :  (1)  the  aphasia  of  recollection,  in  which  the  idea  of  an  object 
fails  to  revive  its  corresponding  word  ;  (2)  psychical  blindness,  in  which 
the  visual  image  of  the  object  is  lost,  or  its  word-image  is  lost  (word- 
blindness),  or  even  the  letters  of  the  alphabet  are  no  longer  recognized 
(literal  blindness)  ;  or  in  which  there  may  be  a  partial  perceptive  blind- 
ness, which  is  not,  however,  to  be  regarded  as  aphasia ;  (3)  psychical 
deafness,  in  which  the  acoustic  imagery  is  impaired,  the  words  being  no 
longer  recognized  when  heard  (word-deafness),  or  at  the  command  of 
the  memory  when  needed ;  and  this  in  its  extreme  form  may  be  partial 
perceptive  deafness  in  which  ordinary  sounds,  such  as  the  tapping  on  a 
door,  are  no  longer  understood.  Ross  distinguishes  four  or  five  different 
degrees  of  each  of  these  forms  of  aphasia,  a  subdivision  which  seems 
somewhat  artificial,  and  complicates  the  subject  unduly. 

Paraphasia,  in  which  the  motor  and  sensory  forms  are  combined,  pre- 
sents several  degrees  from  the  mere  substitution  of  a  wrong  word  for  the 
right  one,  up  to  the  condition  in  which  the  patient  talks  gibberish  ;  the 
intermediate  forms  being  the  condition  in  which  the  patient  is  compelled 
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to  substitute  for  the  correct  word  a  paraphrase  of  it,  or  a  wholly  inap- 
propriate term,  and  the  condition  in  which  the  patient  fails  to  appreciate 
the  right  name  when  uttered  in  his  hearing. 

Paragraphia  is  described  as  the  condition  in  which  the  individual  is 
unable  to  write  correctly,  or  to  write  a  continuous  sentence,  or  to  write  a 
single  word,  or  to  copy. 

Paralexia  may  consist  of  a  transposition  of  words  in  reading  aloud, 
which  may  be  so  extreme  as  to  result  in  a  gibberish  altogether  unintel- 
ligible to  the  listener. 

Each  of  these  forms  is  shown  to  have  as  a  pathological  basis  a  defi- 
nite lesion  in  the  brain  at  one  part  or  other  of  the  cortex.  Motor 
aphasia  is  caused  by  a  lesion  of  the  left  third  frontal  convolution. 
Agraphia  is  produced  by  a  lesion  in  the  second  frontal  convolution. 
Word-deafness  is  due  to  destruction  of  the  first  and  second  temporal 
convolutions  in  their  posterior  part.  Word-blindness  is  produced  by  a 
lesion  of  the  inferior  parietal  lobule  and  angular  gyrus.  Paraphasia, 
paragraphia,  and  paralexia  are  ascribed  to  lesions  involving  two  convo- 
lutions in  distant  parts  at  once,  or  to  a  very  large  lesion  involving  an 
extensive  area  of  the  cortex.  The  usual  explanation  of  these  latter  forms, 
urged  by  German  authorities,  is  that  they  are  due  to  destruction  of  the 
nerve  fibres  which  pass  beneath  the  cortex  and  associate  the  various 
areas  with  one  another ;  but  Ross  does  not  favor  this  view. 

The  latter  half  of  the  book  contains  a  careful  critical  study  of  the 
various  explanatory  schemes  which  have  recently  been  offered  by  writers 
on  aphasia ;  those  of  Kussmaul,  Charcot,  Lichtheim,  and  Broadbent 
being  shown  and  discussed.  To  any  one  who  cares  to  enter  upon  a 
minute  study  of  aphasia,  and  to  learn  the  many  important  bearings  of 
the  subject  upon  the  psychological  problem  of  the  relation  of  mind  and 
brain,  this  part  of  the  work  will  be  of  great  interest  and  value.  Ross 
follows  Hughlings  Jackson  very  closely  in  his  development  of  the  theory 
of  the  evolution  and  dissolution  of  speech.  The  originality  of  the  author 
is  not  however  lost,  and  his  critical  insight  and  wide  clinical  experience 
combine  to  keep  the  discussion  within  medical  lines.  The  easy  diction 
and  attractive  style  make  the  work  an  entertaining  addition  to  the 
literature  of  aphasia.  M.  A.  S. 


Department  of  the  Interior.  Bulletin  of  the  United  States 
Geological  Survey,  No.  32.  Mineral  Springs  of  the  United 
States.     8vo.  pp.  235.     Washington  :  Government  Printing  Office,  1886. 

Although  the  number  and  extent  of  the  so-called  mineral  springs  of 
the  United  States  are  never  realized  till  one  reads  this  Bulletin  of  the 
United  States  Geological  Survey,  a  careful  perusal  of  the  results  there 
obtained  go  to  show  that  the  number  of  springs  possessing  any  real 
value  as  medicinal  agents  is  comparatively  small. 

Many  of  the  so-called  hot  springs  have  been  found  to  possess  no  larger 
amounts  of  mineral  matter  than  ordinary  indifferent  waters,  and  largely 
depend  on  their  heat  for  any  therapeutic  powers  which  they  may  possess. 

The  chief  value  to  the  ordinary  medical  practitioner  of  a  publication 
of  this  kind  is  to  enable  him  to  discover  whether  or  not  springs  possess- 
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ing  powers  for  good  exist  in  accessible  regions  in  this  country,  and 
whether,  if  accessible,  they  approach  the  foreign  waters  closely  enough 
to  be  substituted  for  them. 

The  space  allotted  to  a  review  of  this  character  does  not  permit  of  an 
extended  comparison  of  the  mineral  waters  of  this  country  and  abroad, 
and  for  this  reason  only  the  most  important  will  be  considered. 

Koughly  stated,  the  springs  which  are  generally  looked  upon  as 
valuable  for  medicinal  purposes  contain  one  or  more  of  the  following 
ingredients ;  namely,  sulphur,  chalybeate  matters,  arsenic,  salines,  and 
sulphuric  acid,  and  perhaps  lithium.  Suffice  it  to  state  that  in  the 
United  States  we  have  waters  possessing  all  these  properties  to  a  marked 
degree.  Not  only  have  we  springs  in  this  country  which  to  a  large 
extent  may  be  used  in  place  of  European  waters,  but  in  some  instances 
the  springs  of  the  United  States  actually  surpass  in  a  considerable  degree 
those  of  other  countries.  Thus,  the  so-called  saline  springs,  such  as 
Saratoga,  compare  very  favorably  with  corresponding  waters  on  the 
other  side,  while  the  Balston  springs  of  New  York  not  only  surpass  all 
foreign  springs  in  mineral  constituents  (135  grains  per  pint),  but  also 
excel  the  saline  waters  of  Homburg,  Kissingen,  Wiesbaden,  and  Selters 
in  their  percentage  of  carbonic  acid  (53  cubic  inches).  Not  only  does 
this  remarkable  spring  contain  these  constituents  in  such  large  amount, 
but  it  also  possesses  a  large  proportion  of  the  carbonate  of  lithia — 0.701 
of  a  grain. 

The  springs  of  the  United  States  corresponding  most  closely  to  the 
celebratedi|ones  abroad  are,  probably,  the  following  : 

Sulphur  springs :  Lower  Blue  Lick,  Nicholas  Co.,  Ky. ;  Sharon, 
Schoharie  Co.,  N.  Y. ;  White  Sulphur,  Greenbrier  Co.,  Va. ;  Salt  Sulphur, 
Monroe  Co.,  W.  Va.  Epsom  salt :  Bedford,  Bedford  Co.,  Pa.  Sodium 
chloride:  Hathorne,  Saratoga,  N.  Y. ;  Balston,  Saratoga  Co.,  N.  Y. 
Iron :  Oak  Orchard,  Genesee  Co.,  N.  Y. ;  Rockbridge  Alum,  Rockbridge 
Co.,  Va. ;  Cooper's  Wells,  Hinds  Co.,  Miss.  Glauber  salts  :  Crab  Orchard, 
Lincoln  Co.,  Ky. ;  Midland,  Midland  Co.,  Mich. 

As  regards  the  geographical  distribution  of  mineral  springs  in  the 
United  States,  it  is  found  that  of  the  Eastern  States,  New  York  and 
Virginia  have  the  largest  number  of  active  medicinal  waters,  while  the 
States  and  Territories  west  of  the  Mississippi  River  contain  nearly  all  the 
important  thermal  springs  we  possess,  with  the  exception  of  a  few 
scattered  along  the  Appalachian  chain  in  Virginia  and  one  at  Lebanon, 
N.  Y. 

It  is  probable,  too,  that  large  numbers  of  the  so-called  medicinal 
springs  do  not  possess  constituents  capable  of  acting  in  any  way  di- 
rectly on  the  organism  but  rather  do  good  by  "  sluicing "  the  renal 
organs  and  thereby  aiding  elimination,  or,  when  used  in  baths,  by  in- 
creasing the  action  of  the  skin. 

In  conclusion,  the  labor  involved  in  such  a  report  can  scarcely  be  esti- 
mated, and  those  having  it  in  charge  are  to  be  congratulated  on  presenting 
the  public  with  so  interesting  and  valuable  a  compilation.  The  benefits  of 
such  publications  have  already  been  partially  pointed  out,  and  are  too 
obvious  to  need  further  comment.  The  only  fault  that  can  be  found 
with  it  is  in  the  index,  which,  while  good  and  copious,  gives  only  the 
name  of  each  spring  without  stating  its  chief  constituent,  and,  as  a  con- 
sequence, one  is  forced  to  look  up  many  references  before  he  is  able  to 
find  any  number  of  a  given  variety  of  waters  for  comparison.     Lender 
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the  act  of  Congress,  this  Bulletin  can  be  obtained  by  enclosing  a  money 
order  for  20  cents  to  the  Director  of  the  United  States  Geological 
Survey,  Washington,  D.  C.  H.  A.  H. 


Transactions  of  the  American  Ophthalmological  Society.  Twenty- 
second  Annual  Meeting,  1886.  8vo.  pp.  220.  Boston,  published  by  the 
Society. 

This  second  part  of  the  fourth  volume  is  the  largest  annual  contribu- 
tion which  the  Society  has  yet  made  to  its  tr.ansactions,  and  the  matter 
it  contains  makes  it  by  far  the  most  important  American  contribution 
of  the  year  to  the  literature  of  ophthalmology  ;  many  of  the  papers,  too, 
are  of  general  interest. 

The  retinal  lesions  connected  with  albuminuria  are  extensively  dis- 
cussed :  Dr.  C.  S.  Bull  contributing  an  "  Analysis  of  One  Hundred  and 
Three  Cases  of  Exudative  Neuro-retinitis  Associated  with  Bright's  Dis- 
ease ;"  Dr.  George  C.  Harlan,  a  case  of  ''  Thrombosis  and  Perivasculitis 
of  the  Retinal  Vessels ;"  and  Dr.  S.  D.  Risley  a  case  of  "  Albuminuria 
of  Pregnancy  ;  Retinitis  ;  Induced  Premature  Delivery." 

Bull  excluded  all  cases  due  to  scarlatina  or  pregnancy,  and  reported 
only  such  as  he  had  been  able  to  follow  to  their  termination,  or  to  the 
date  of  the  report.  His  patients  included  fifty-six  men  and  forty-seven 
women.  Both  eyes  were  aflfected  in  ninety-three  cases ;  hemorrhages 
occurred  in  one  or  both  eyes  of  sixty-nine  patients ;  while  all  but  three 
came  to  present  evidence  of  cardiac  hypertrophy  with  or  without  valvu- 
lar disease.  In  thirty- two  cases  vision  improved  under  treatment,  but 
without  absorption  of  the  glistening  exudation  at  the  macula. 

In  this  series  of  cases  the  gravity  of  the  prognosis  is  well  illustrated. 
Thirty  had  died  within  six  months  after  they  were  first  seen,  and  in  the 
next  six  months  twenty-seven  more.  In  the  second  year  eighteen  died ; 
in  the  third  year,  six ;  in  the  fourth  year,  four ;  and  in  the  sixth  year, 
one.  Of  the  seventeen  still  living,  fourteen  had  been  first  seen  within 
the  last  six  months ;  two  others  within  a  year ;  and  only  one  had  been 
first  seen  seven  years  ago.  In  the  discussion  Dr.  Gruening  stated  that 
of  one  hundred  cases  he  had  collated,  none  had  lived  more  than  two 
years. 

For  those  cases  arising  from  scarlatina,  and  especially  in  those  from 
pregnancy,  the  prognosis  is  entirely  diflferent.  This  is  well  illustrated  in 
Dr.  Risley's  case,  where  the  patient,  after  being  almost  blind,  with  the 
urine  loaded  with  albumen,  and  after  premature  delivery  becoming  un- 
conscious and  hemiplegic,  and  subsequently  exhibiting  aphasia,  made 
an  excellent  recovery,  vision  coming  up  in  the  right  eye  from  counting 

fingers  at  two  feet  to ,  and  in  the  left  from —  to  —    ;    while  the 
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very  extensive  retinal  exudation  disappeared  entirely  from  the  latter, 
and  left  but  a  few  splotches  on  the  eye-ground  of  the  former. 

Dr.  Harlan  describes  a  case  of  almost  universal  change  in  the  retinal 
vessels  of  one  eye,  with  small  hemorrhages  and  other  slight  retinal 
changes  in  the  other  eye,  in  a  patient  who  shortly  afterward  had  albu- 
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minuria  and  partial  left  hemiplegia.  The  case  is  illustrated  by  a  plate 
showing  the  appearance  of  the  fundus ;  the  darker  red  of  the  normal 
vessels  being  replaced  by  broader  bands  of  glistening  white. 

It  has  from  time  to  time  been  remarked  that  "  Listerism  "  and  the 
"  gospel  of  cleanliness"  seem  to  arouse  no  general  interest  among  ophthal- 
mic surgeons.  The  reason  doubtless  is,  that  it  has  never  been  customary 
to  invite  assistants  to  thrust  their  dirty  hands  into  the  corneal  incision ; 
while  the  dictum  of  high  authority  forbade  the  introduction  of  any  in- 
strument not  absolutely  necessary,  and  the  necessity  for  perfectly  keen 
edges,  and  smooth-working  joints  invites  to  scrupulous  cleanliness  of 
such  instruments  as  must  be  introduced.  Then,  too,  the  constant  bath- 
ing of  the  eye  by  the  lachrymal  secretion,  and  the  outpouring  of  the 
aqueous  humor  through  any  corneal  incision  tended  to  prevent  infection. 
So  that  the  ophthalmic  surgeon  practised  asepsis,  as  the  rustic  talked 
prose,  without  knowing  it.  But  although  this  was  generally  true,  it 
occasionally  happened  that  in  the  most  promising  case,  after  the 
neatest  operation,  an  eye  would  be  lost  by  general  purulent  inflamma- 
tion ;  indicating,  that  to  be  right  by  chance,  is  not  so  safe  as  to  be  right 
by  definite  knowledge.  Attention  is  called  to  the  subject  by  Dr.  H. 
Knapp,  by  some  "  Remarks  on  Pyogenic  Microorganisms,  with  Demon- 
strations and  Experiments."  The  demonstrations  included  the  making 
of  cataract  extractions  upon  the  eyes  of  four  rabbits ;  on  the  left  eyes 
with  clean  instruments,  on  the  right  with  instruments  contaminated  with 
staphylococci.  The  operations  were  rudely  done,  and  the  injury  to  the 
left  eyes  increased  by  stirring  the  deeper  parts  with  a  sterilized  hook. 
Yet  while  the  right  eyes  all  showed  free  suppuration  when  exhibited 
twenty-four  hours  later,  three  of  the  left  eyes  remained  free  from  suppu- 
ration throughout,  and  the  fourth,  showing  it  at  a  later  date,  was  be- 
lieved to  have  been  contaminated  by  the  right  eye  of  another  rabbit 
kept  in  the  same  box,  so  that  their  heads  were  in  close  contact.  Dr. 
Knapp  believes  that  for  eye  surgery  smooth-cutting  instruments  are  best 
sterilized  by  washing  in  clean  water,  and  wiping  and  polishing  on  a 
clean  towel ;  because  any  efficient  antiseptic  solution  is  likely  to  dull  a 
cutting  edge.  Tarnished  instruments  cannot  be  cleaned  in  this  way,  and 
rough  instruments  must  be  placed  in  some  antiseptic  solution. 

Cataract  extraction  has  its  usual  share  of  papers  and  discussion.  Dr. 
G.  Strawbridge  offers  a  *'  Report  of  Two  Hundred  and  Sixty-one  Cases  ;  " 
Dr.  H.  Knapp,  a  paper  on  "  Cataract  Extraction  without  Iridectomy ; " 
Dr.  D.  Webster,  "  Report  of  Fifty  Cases  of  Cataract  Extraction  with 
Remarks;"  Dr.  H.  D.  Noyes,  "Extraction  of  Hard  Cataract — Death 
on  the  Fifth  Day — Examination  of  the  Eye."  The  principal  interest 
in  these  papers  and  the  extended  "  discussion  "  which  follows  them, 
attaches  to  the  operation  of  extraction  without  iridectomy,  as  to  which 
there  is  an  agreement  that  its  value  and  the  classes  of  cases  to  which 
it  is  suited  are  not  yet  fully  determined  ;  to  the  washing  out  of  the 
conjunctival  sac  and  the  anterior  chamber  with  antiseptic  solutions, 
which  is  recommended ;  and  to  the  use  of  cocaine  for  operations  threat- 
ening the  integrity  of  the  cornea. 

Bearing  on  the  latter  point  several  speakers  report  bad  effects  from 
the  free  use  of  strong  solutions.  But  there  seems  to  be  a  general  agree- 
ment that  smaller  quantities,  as  a  drop  or  two  of  a  two  or  four  per  cent, 
solution,  answer  the  purposes  of  a  local  anaesthetic  about  as  well  and  are 
free  from  danger.     It  is  to  be  feared  that  the  danger  which  cocaine 
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brings  to  the  non-vascular  cornea,  both  by  the  anaesthesia  which  allows 
the  unrecognized  presence  of  irritants,  and  the  lessening  of  its  nutritive 
supply  by  contraction  of  the  neighboring  vessels,  is  not  yet  sufficiently 
understood  by  many  who  prescribe  it.  Recently  the  writer  has  seen 
tedious  and  very  painful  inflammation  of  the  cornea  with  extensive 
superficial  sloughing  and  consequent  opacity,  caused  by  frequently  re- 
peated applications  of  a  four  per  cent,  solution  of  cocaine  to  relieve  the 
pain  of  an  acute  catarrhal  conjunctivitis.  The  attending  physician  had 
ordered  the  solution  to  be  used  at  considerable  intervals,  the  patient 
found  it  gave  relief,  which  was  of  short  duration,  and  repeated  the 
application  with  each  recurrence  of  the  pain.  There  resulted  the  loss 
of  most  of  the  surface  of  the  cornea,  leaving  an  exquisitely  painful 
ulcer  and  permanent  damage  to  the  sight. 

Returning  to  our  subject,  we  find  a  paper  by  Dr.  B.  E.  Fryer  on 
"The  Use  of  Hot  Water  in  Some  of  the  Conjunctival  and  Corneal  In- 
flammations."    Not  warm,  but  hot  water  is  to  be  used.     He  says  : 

"I  was  astonished  in  the  earlier  cases  (it  being  new  experience  to  me)  at 
the  tolerance  and  even  indifference  to  the  heat  by  the  patient.  Water  in 
which  I  could  not  retain  my  hand  a  minute,  apparently  made  no  unpleasant 
impression  on  individuals  who  had  used  it  at  the  same  temperature  for  a  few 
hours  or  for  a  day  or  two.  The  temperature  of  the  water  should  not  be  lower 
than  140°,  and  as  much  higher  as  can  be  tolerated ;  of  course,  short  of  blis- 
tering." 

Its  use  was  recommended  in  purulent  and  catarrhal  conjunctivitis, 
phlyctenular  ophthalmia,  and  in  corneal  inflammations  and  ulcers.  It 
is  especially  effective  in  relieving  the  pain  of  the  latter.  Dr.  Fryer's 
estimate  of  such  treatment  is  confirmed  by  other  members. 

Dr.  Wm.  F.  IS^orris  offers  "  Some  Remarks  on  Asthenopia  and  the 
Changes  in  Refraction  in  Adolescent  and  Adult  Eyes,"  including  the 
report  of  a  series  of  cases  of  hypermetropia  diminishing  or  passing  over 
into  myopia.  He  regards  diminishing  hypermetropia  and  increasing 
myopia  as  different  stages  of  the  same  process  ;  and  "  would  urge,  there- 
fore, the  careful  correction  of  every  case  of  ametropia  where  there  is 
accompanying  asthenopia."  "All  such  cases  should  be  carefully  meas- 
ured under  a  strong  mydriatic,  as  it  is  impossible  to  correct  them  accurately 
without  it."  While  under  the  influence  of  the  mydriatic  the  eye  should 
be  protected  by  dark  glasses,  lest  the  excess  of  light  "  cause  a  low  grade 
of  chorio-retinitis,  which  it  is  much  easier  to  call  into  existence  than  to 
cure." 

Dr.  J.  A.  Andrews  contributes  a  paper  on  "  The  Electric  Light  as  an 
Illuminator — The  Effect  of  Strong  Light  on  the  Eye;"  based  in  part  on 
the  examination  and  observation  of  eleven  hundred  persons  habitually 
working  by  the  light  of  the  incandescent  lamp  of  Edison.  From  his 
conclusions,  we  quote  : 

"  The  arc  light  in  its  present  state  should  be  positively  rejected  as  unsuitable 
and  actually  harmful  to  the  human  eye,  particularly  on  account  of  its  steadi- 
ness. The  incandescent  light  of  Edison,  because  of  its  steadiness,  adequate 
power,  and  composition,  is  safe,  and  occupies  at  present  the  first  position  as  a 
means  of  artificial  illumination." 

Dr.  W.  F.  Mittendorf  gives  an  account  of  "  Two  Epidemics  of  Mol- 
luscum  Contagiosum,"  a  skin  disease,  interesting  the  ophflialmologist 
by  its  predilection  for  the  eyelids.     These  epidemics,  including  nearly 
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one  hundred  cases,  throw  some  light  on  the  mooted  question  of  the  con- 
tagiousness of  this  affection. 

Reports  of  cases ;  and  descriptions  of  new  instruments,  tests,  and  pro- 
cedures; with  a  couple  of  papers  on  geometrical  optics,  occupy  the 
remainder  of  the  volume.  E.  J. 


L' Amputation  du  Membre  Superieur  dans  la  Contiguite  du  Tronc. 
(Amputation  Interscapulo-thoracique.)  Par  Paul  Berger,  Chi- 
rurgien  de  I'Hopital  Tenon,  Professeur  Agrege  a  la  Faculte  de  Medecine, 
Membre  de  la  Societe  de  Chirurgie.     G.  Masson  :  Paris,  1887. 

Interscapulo-thoracic  Amputation  of  the  Upper  Extremity.  By 
Prof.  Paul  Berger.     Paris,  1877. 

Tpiis  monograph  by  Prof.  Berger  is  a  treatise  upon  amputation  of  the 
upper  extremity  and  scapula,  either  at  one  operation,  or  in  consecutive 
periods.  He  designates  this  procedure  as  "  Interscapulo-thoracic  ampu- 
tation," but  it  is  usually  spoken  of  as  amputation  above  the  shoulder- 
joint.  The  book,  which  is  written  in  the  French  language,  contains  371 
pages,  and  is  illustrated  with  several  woodcuts  and  two  colored  litho- 
graphic plates.  The  style  is  simple,  and  can  be  readily  understood  even 
by  one  whose  knowledge  of  French  is  not  great. 

The  author  states  that  the  meagre  notice  of  this  operation  which  is 
found  in  the  classical  treatises  upon  operative  surgery,  renders  it  desirable 
that  a  thorough  sLudy  of  this  subject  should  be  undertaken,  since  the 
operation,  though  not  often  required,  does  in  some,  otherwise  des2:>erate, 
cases  afford  an  effective  resource.  The  histories  of  fifty-one  cases  culled 
from  literature  or  from  the  personal  experience  of  the  author  are 
recorded,  and  form  the  basis  of  the  excellent  critical  remarks  which 
follow.  The  operation  is  altogether  modern,  the  earliest  case  recorded 
being  that  performed  by  Ralph  Gumming,  a  surgeon  in  the  English 
Navy,  in  1808,  though  Cheselden  figured  a  cured  case  of  accidental 
ablation  of  the  upper  extremity  and  scapula  in  his  Anatomy  of  the 
Human  Body,  published  in  1768. 

After  giving  the  details  of  the  different  operations  w^hich  have  been 
performed,  the  author  considers  the  subject  from  various  standpoints, 
such  as  the  niortality  inherent  to  the  operation,  the  causes  of  death,  the 
accidents  occurring  during  and  after  the  operation,  the  indications  for 
the  operation,  and  the  remote  consequences  which  may  follow  it,  and 
finally  general  considerations  upon  operative  technique.  The  mortality 
varies  with  the  nature  of  the  affection  for  which  the  operation  is  per- 
formed, thus,  in  those  cases  where  amputation  is  performed  for  patho- 
logical causes  the  mortality  is  about  20  per  cent.,  whilst  in  traumatic 
cases  301  per  cent.  die.  The  mortality  of  primary  operations,  in  which 
the  arm  and  scapula  are  removed  at  the  same  time,  is  about  the  same  as 
in  secondary  operations  where  the  shoulder  blade  is  removed  some  time 
subsequent  to  the  primary  operation.  This  is  rather  an  exceptional 
fact,  as  it  is  a  common  observation  that  a  primary  amputation  at  a 
certain  height  is  usually  more  fatal  than  a  secondary  operation  per- 
formed at  the  same  level.     Amongst  the  immediate  results  which  may 
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occur  are  hemorrhage,  the  entrance  of  air  into  the  veins,  shock,  and 
purulent  infection.  Air  has  found  entrance  into  the  axillary  vein  upon 
four  occasions,  as  was  announced  by  a  peculiar  gurgling  sound  and 
followed  almost  immediately  by  alarming  sycope.  All  these  patients 
recovered  from  this  accident  with  one  exception. 

This  operation  has  been  performed  for  tumors  of  the  humerus  and 
scapula,  usually  malignant  in  character,  for  osteitis,  and  gunshot  wounds. 
Of  the  fifty-one  cases  reported  eleven  were  doiie  by  American  surgeons ; 
the  first  complete  ablation  of  the  upper  extremity,  scapula,  and  greater 
part  of  clavicle  at  one  operation,  was  performed  by  Dr.  Dixi  Crosby  of 
the  United  States,  in  1836.  In  conclusion,  this  thesis  contains  about  all 
that  is  known  upon  this  subject,  and  a  careful  perusal  of  its  pages  will 
be  both  interesting  and  instructive.  R.  W- 


Before  Trial.  What  should  be  doi^e  by  Client,  Solicitor,  and 
Counsel.  By  Eichard  Harris,  Barrister  at  Law.  Together  with  a 
Treatise  on  the  Defence  of  Insanity.  London :  Waterlow  Bros.  & 
Layton,  1886. 

This  small  volume  of  less  than  three  hundred  pages,  is  neither  more 
nor  less  than  it  professes  to  be.  This  in  itself  is  a  virtue.  It  is  written 
in  a  pleasantly  clear  and  concise  style.  It  is  intended  for  lawyers,  and, 
as  a  whole,  therefore,  need  not  be  fully  considered  here;  but,  as  the 
latter  part  is  quite  as  much  for  the  doctor  as  for  the  lawyer,  we  refer 
to  it.  In  Chapter  XVII.  we  have  the  introduction  to  the  defence  of  In- 
sanity, and  in  the  following  60  pages  the  test  questions,  the  value  of  the 
decision  in  the  McNaghton  case,  and  the  evidence  of  insanity  and 
medical  authority  are  discussed. 

The  note  of  the  introduction  is  very  unlike  that  sounded  by  most 
barristers,  and  our  profession  must  welcome  a  man  who  is  not  tied  and 
trammelled  by  authority.  He  maintains  that  it  is  justice  that  is 
wanted,  the  true  relationship  of  the  established  facts  and  not  the  opin- 
ions of  the  long  dead  and  forgotten.  He  says,  "  I  have  always  felt  that 
the  medical  profession  is  too  little  regarded  in  this  question  of  insanity. 
Medical  men  are  the  very  best,  nay,  they  are  almost  the  only  persons 
capable  of  pronouncing  a  trustworthy  opinion  on  the  subject.  They 
are  too  often  ignored,  as  if  they  always  came  to  get  a  prisoner  acquitted, 
and  as  if  they  had  a  motive  in  so  doing."  We  agree  with  this,  but 
like  our  authority,  we  must  object  to  authority,  for  it  is  only  resting 
on  authority,  to  suppose  that  any  medical  man  can  on  general  principles 
decide  on  insanity :  only  those  can  speak  with  any  degree  of  force  who 
have  lived  with  or  had  many  opportunities  of  studying  nervous  disorders 
in  the  insane. 

In  Part  I.  our  author  instructs  the  solicitor  in  his  preparation  of  the 
brief  when  the  plea  of  insanity  is  raised,  and,  in  passing,  one  may  say, 
all  the  evidence  really  is  taken  as  if  a  crime  is  the  only  point  ever  to  be 
considered  in  relationship  to  insanity.  If  our  author  would  treat  the 
question  of  validity  of  wills  and  devising  capacity  as  well  as  he  has  the 
evidence  in  criminal  trials,  he  would  be  a  public  benefactor. 


204  EEVIEWS. 

In  giving  directions  for  taking  evidence  on  insanity,  Mr.  Harris  shows 
practical  knowledge  and  clear  insight.  He  reflects  the  popular  opinion 
that  the  plea  of  insanity  must  be  a  last  resource.  As  evidence  of  the 
uncertainty  of  the  relationship  of  symptoms,  he  points  out  that  condi- 
tions or  states  of  unconsciousness,  whether  due  to  somnambulism,  to  epi- 
lepsy, or  drink,  may  render  a  man  ignorant  of  his  act,  and  yet,  while 
for  the  one  a  man  may  be  considered  responsible,  for  the  other  he  is  not. 

Drunkenness  is  no  excuse,  but  insanity  produced  by  drink  is ;  this 
certainly  is  an  anomaly,  for  the  single  lapse  may  land  a  man  on  the 
gallows,  while  habitual  intemperance  may  send  him  to  an  asylum. 

Our  author  gives  examples  showing  that  one  cannot  decide  as  to  re- 
sponsibility by  proving  whether  a  man's  mind  went  with  the  act  or  not, 
and  proceeds  to  emphasize  his  belief  that  the  defence  must  depend  on 
common  sense  and  not  on  technicalities ;  no  definition  of  madness  can 
possibly  be  made,  and,  therefore,  it  is  best  not  to  attempt  to  do  more 
than  lay  facts,  not  definitions,  before  the  jury. 

No  reliance  is  to  be  placed  on  whether  a  man  knew  or  did  not  know 
that  the  act  he  was  perpetrating  was  wrong,  and  the  misconception  of 
the  whole  question  by  judges  is  attributable,  first,  to  universal  inca- 
pacity to  define  insanity,  and,  secondly,  to  total  misconception  by  the 
judges  of  what  insanity  is.  The  tendency  of  judges  to  "  follow  my 
leader,"  and  to  continue  in  doing  unreasonable  things  because  their 
predecessors  did  them,  is  forcibly  exposed. 

Very  properly  he  points  out  the  utter  folly  of  supposing  that  any  one 
test  can  be  applied  to  all  cases,  and  he  shows  that  the  fact  that  a  police- 
man near  at  hand  having  a  restraining  influence  is  not  conclusive  evi- 
dence of  criminal  rather  than  insane  intention. 

"  Madness  has  never  been  incompatible  with  knowledge  except  in 
legal  minds,"  sums  up  the  judgment  of  most  lawyers  on  mental  disorder. 
The  test  of  "  self  restraint "  being  proved  to  be  a  false  one,  the  test  of 
knowledge  of  "right  and  wrong"  is  discussed  and  discarded  as  being 
only  "  the  policeman  at  the  elbow  again." 

"It  is  enough  to  say  in  answer  to  all  such  unscientific  tests  that  insane 
people,  like  others,  are  subject  to  fear ;  that  they  refrain  from  commit- 
ting certain  deeds  because  they  know  they  are  wrong  and  that  they  will 
be  punished  if  they  commit  them ;  and  they  sometimes  refrain  because 
they  are  under  the  delusion  that  a  policeman  or  keeper  is  watching 
them." 

Mr.  Harris  sees  clearly  that  the  only  thing  to  be  really  decided  is, 
whether  the  prisoner  is  sane  or  insane,  and  if  he  be  decided  to  be  insane 
nothing  more  should  be  needed.  Doctors  alone  should  decide  or  pro- 
duce facts  proving  this,  and  they  should  be  able  to  consider  the  facts  of 
the  man's  life  and  inheritance,  and  not  merely  the  conditions  associated 
with  the  criminal  act,  though  the  crime  itself  is  often  the  most  marked 
evidence  of  insanity. 

With  all  the  support  given  to  the  medical  witness,  his  weaknesses  are 
also  pointed  out.  "  The  moment  medical  men  take  sides  they  are  use- 
less "  is  a  perfectly  true  statement  of  what,  we  regret  to  say,  is  a  common 
occurrence. 

In  Part  II.  we  have  a  very  full  discussion  of  the  points  in  the  Mc- 
Naghton  case,  and  as  these  are  more  for  lawyers  than  for  doctors  we 
pass  them  over,  only  saying  the  whole  is  very  trenchantly  and  logically 
considered,  and  all  in  favor  of  experience  and  common  sense. 
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Part  III.  is  eminently  practical,  showing  the  kind  of  evidence  which 
should  be  produced  and  giving  its  relative  value.  He  advises  that  in 
the  brief,  facts  of  eccentricity  or  injury  should  take  the  place  of  theory. 
Sunstroke  in  India  is  treated  as  sceptically  by  juries  and  judges  as  it  is 
by  asylum  physicians  and  had  better  not  be  trusted  to. 

It  is  only  for  us  to  say  that  our  author  has  a  very  thorough  grasp  of 
the  relative  value  of  medical  indications,  laying  much  stress  on  such 
conditions  as  epilepsy  and  neurotic  inheritance.  He  does  not  quite 
make  clear,  however,  that  there  may  be  brain  disease  without  mental 
disorder,  and  we  feel  it  would  be  unwise  to  loosen  his  faith  in  the  fixed 
and  determined  connection  between  mind  and  matter  lest  he  should 
become  half-hearted  in  the  future  in  the  defence  of  our  professional 
knowledge.  And  now  we  must  leave  this  book  with  a  very  sincere  hope 
that  it  will  be  widely  read  by  both  lawyers  and  doctors. 

We  are  inclined  to  think  in  one  way  that  it  is  too  long  and  in  another 
it  is  defective,  and  our  desire  would  be  that  the  more  useful  and  prac- 
tical parts  should  be  retained  in  any  future  edition,  but  that  the  discus- 
sion on  the  McNaghton  case  and  the  judges'  opinions  should  be  enlarged 
upon  and  printed  apart,  and  that  other  points,  such  as  disposing  and 
contracting  capacity,  should  be  treated. 

The  author  would  thus  give  us  a  good  handbook  of  great  medico- 
legal value. 


The  Hygiene  of  the  Vocal  Organs.  A  Practical  Handbook  for 
Singers  and  Speakers.  By  Morell  Mackenzie,  M.D.  Lend.  Third 
edition.  12mo.  pp.  230,  illustrated.  London :  Macmillan  &  Co.,  and  New 
York,  1887. 

As,  according  to  the  preface,  every  singer  or  actor  of  note  in  Great 
Britain,  with  hardly  an  exception,  has  at  one  time  or  another  come 
under  th^  author's  hands,  it  was  to  be  expected  that  his  Handbook 
would  have  a  large  circulation ;  and  so  a  third  edition  has  been  issued 
within  a  few  months  of  the  issue  of  the  first. 

Being  intended  for  the  general  public,  little  note  is  requisite  in  this 
journal.  While  information  and  advice  are  given  to  singers  and  speakers 
with  considerable  detail,  exception  is  taken  as  to  the  necessity  for  their 
knowing  anything  about  the  anatomy  and  physiology  of  their  vocal 
and  articulating  organs.  Amid  occasional  exhibitions  of  good,  dry 
humor,  we  notice  with  surprise  some  undignified  pseudocaustic  raillery 
— I.  e.,  against  teachers  and  others  who  have  endeavored  to  go  over  the 
same  and  similar  ground,  and  with  whose  views  and  results  there  is  some 
discordance  in  the  context.  Pictures  12  and  13,  of  the  appearances  of 
the  glottis  in  the  head  and  falsetto  registers,  with  an  elliptic  opening  in 
the  middle  third  of  the  glottis,  must  surely  be  exceptional. 

Like  all  the  advice  given  by  Dr.  Mackenzie  to  his  colleagues,  the 
advice  given  to  his  patients  and  their  class  is  in  this  book  good  and 
commendable  ;  and  to  English-speaking  physicians  treating,  singers  and 
speakers,  it  will  be  of  almost  equal  value.  J.  S.  C. 
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Diseases  of  the  Ear,  and  their  Treatment.  By  Arthur  Hartmann, 
M.D.  (Berlin) ;  translated  from  the  third  German  edition  by  James  Ers- 
KiNE,  M.B.  8vo.  pp.  xiv.  283.  Edinburgh:  Young  J.  Pentland.  New 
York :  G.  P.  Putnam's  Sons,  1887. 

In  the  translator's  preface  we  find  that  "  this  translation  has  been 
undertaken  with  the  view  of  placing  in  the  hands  of  English  prac- 
titioners and  students  a  book  specially  suited  to  their  requirements." 
If  it  had  been  said  that  the  task  was  undertaken  in  order  to  place  before 
English  readers  one  of  the  best  German  works  on  otology,  we  should  not 
have  demurred.  We  must,  however,  enter  our  protest  against  the  sug- 
gestion contained  in  the  above  sentence,  that  there  are  not  many  excel- 
lent works  written  by  English  and  American  authors  in  their  mother 
tongue.  The  names  of  many  such  will  at  once  present  themselves  to  the 
reader  if  he  is  interested  in  aural  surgery. 

Dr.  Hartmann's  work  is,  however,  excellent,  and  as  a  book  of  reference 
most  valuable.  At  the  same  time,  we  venture  to  doubt  whether  it  is 
suJfficiently  elementary  for  the  student  or  young  practitioner  who  has  not 
had  the  advantage  of  clinical  instruction  in  otology. 

We  are  glad  to  see  that  in  discussing  "  otitis  externa  diffusa,''  the  view 
is  expressed  that  this  affection  is  commonly  either  secondary  to  inflam- 
mation of  the  middle  ear,  or  due  to  irritants — chemical,  thermal,  or 
mechanical. 

With  reference  to  exostoses  of  the  meatus  it  seems  to  us  that  the  author 
contradicts  himself  in  the  following  sentences,  which  have  been  verified 
by  consulting  the  German  work :  "  This  [i.  e.,  treatment]  is  limited  to 
removal  of  obstructing  matter  so  long  as  the  contraction  is  not  very 
great,  and  the  dulness  of  hearing  is  only  caused  by  temporary  obstruc- 
tion of  the  space  which  exists."  .  .  .  "As  a  rule,  the  exostosis 
should  be  removed  as  early  as  possible,  especially  if  still  growing,  as 
the  operation  is  more  easily  performed  the  less  the  meatus  is  occluded." 

The  advice  given  on  page  145  is  perhaps  not  quite  in  accordance  with 
the  views  of  English  and  American  aurists,  many  of  whom  regard  the 
use  of  bougies  for  the  Eustachian  tube  with  suspicion  if  not  distrust. 

In  the  section  on  "  Chronic  Inflammation  of  the  Middle  Ear  without 
Exudation,"  we  find  the  various  methods  of  treatment  discussed ;  we 
would,  however,  take  exception  to  the  statement  that  "  vapor  of  chloride 
of  ammonium,  which  has  been  in  use  for  a  long  time,  is  now  rarely  em- 
ployed." We  think  that  one  of  the  forms  of  chloride  of  ammonium 
inhalers  now  in  common  use,  is  likely  in  such  cases — provided  always  the 
case  is  or  has  been  of  catarrhal  origin — to  be  of  great  service  after 
thorough  patency  of  the  Eustachian  tubes  has  been  secured.  At  the 
conclusion  of  the  same  chapter  the  author  says :  "  If  no  benefit  can  be 
obtained  by  the  above  modes  of  treatment,  operations  must  be  resorted 
to."  This  is  dangerous  advice,  doubly  dangerous  when  it  appears  in  a 
work  written  for  students.  The  operations,  afterward  referred  to,  are 
some  of  them  perilous,  and  most  of  them  commonly  useless — e.  g.,  para- 
centesis by  the  galvanic  cautery,  tenotomy  of  the  tensor  tympani,  and 
excision  of  the  membrana  tympani  and  ossicles.  We  believe  that  this 
last-named  proceeding  may  have  a  future  before  it,  but  we  maintain 
that  the  time  has  not  come  when  it  can  safely  be  recommended  in  an 
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elementary  work ;  neither  do  we  yet  know  how  to  diagnosticate  cases 
with  sufficient  accuracy  to  enable  us  conscientiously  to  recommend  it. 

Notwithstanding  these  few  strictures  we  have  felt  obliged  to  make, 
we  say  again,  as  we  said  before,  that  Hartmann's  work  is,  on  the  whole, 
most  excellent  and  trustworthy. 

The  English  edition  reflects  great  credit  on  the  publisher,  paper,  illus- 
trations, and  type  being  all  equally  praiseworthy.  We  are  sorry  to  say 
that  the  translator  might  have  done  his  work  better.  In  not  a  few 
places  the  sense  is  not  the  same  in  the  English  as  in  the  German  work. 
Thus,  on  page  114  (English  edition)  the  following  sentence  occurs: 
"Usually  in  cases  of  perforation  [^.  e.,  of  the  membrana  tympani,  Rev.], 
with  a  knitting-needle,  the  consequent  pain,  tinnitus,  dulness  of  hearing, 
and  perhaps  fainting  occur  only  at  intervals."  The  error  here  lies  in 
the  fact  that  in  translating  the  words  "  nur  voriibergehend,"  the  writer 
has  used  as  their  English  equivalent  "  only  at  intervals,"  whereas  the 
sentence  should  run  "  only  transient  .  .  .  occur."  We  have  no 
doubt  that  if  a  second  English  edition  should  be  required  the  translator 
will  correct  this  and  other  similar  mistakes  (of  which  we  regret  to  say 
there  are  not  a  few).  We  would  also  suggest  that  more  attention  should 
be  paid  to  English  composition.  The  following  may  be  a  literal  trans- 
lation, but  it  retains  too  much  of  the  German  idiom  (not  unmixed  with 
a  Scottish  element)  to  be  altogether  acceptable  to  the  taste  of  an  English 
reader :  "  Therefore  ought  we  always  to  open  the  antrum  freely  along 
with  the  neighboring  cells  "  (p.  190). 


Haijdbuch  der  Allgemeinen  und  Speciellen^  Arzneiverordnungs- 
LEHRE.  Auf  Grundlage  der  neuesten  Pharmacopoeen.  Bearbeitet  von 
Dr.  C.  a.  Ewald.  Elfte  neue  umgearbeitete  und  vermehrte  Auflage. 
Berlin :  Verlag  von  A.  Hirschwald,  1887. 

Handbook  of  General  and  Special  Therapeutics.  By  Dr.  C.  A. 
Ewald. 

The  object  of  Professor  Ewald  in  writing  his  now  well-known  work 
was  for  the  purpose  of  providing  his  medical  brethren  with  a  book  on 
formulary,  rather  than  a  text-book,  on  the  use  of  drugs  in  disease.  Every 
page  teems  with  prescriptions,  and  the  text,  while  showing  a  widespread 
knowledge  of  theraj^eutical  literature,  is  cramped  and  dwarfed  in  the 
endeavor  to  introduce  a  multitude  of  formulae. 

The  pharmacological  literature  of  every  civilized  nation  has  been 
drawn  upon,  so  that  nearly  every  prescription  has  appended  to  it  the 
name  of  its  originator,  while  the  consideration  of  the  uses  and  actions 
of  the  drugs  has  been  taken  from  the  pharmacopoeias  of  all  nations 
possessing  an  official  work  on  medicaments.  The  very  fact  that  this 
book  has  reached  an  eleventh  edition  shows  us,  however,  that  empiricism 
is  as  rife  in  Germany  as  at  home,  and  that  a  very  large  class  of  prac- 
titioners of  medicine  still  treat  their  patients  by  the  sl^otgun  method 
rather  than  by  stern  reasoning  and  logic. 

As  a  work  on  formulary  Ewald's  book  certainly  distances  all  com- 
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petitors,  and  although  the  labor  involved  in  its  construction  must  have 
been  enormous,  the  author  certainly  cannot  complain  that  his  efforts 
have  not  been  appreciated.  H.  A.  H. 


Hip  Disease  in  Childhood,  with  Special  Reference  to  its  Treat- 
ment BY  Excision.  By  G.  A.  Wright,  B.A.,  M.B.  Oxen.,  F.R.C.S. 
Eng.,  Assistant  Surgeon  to  the  Manchester  Royal  Infirmary ;  Lecturer  in 
Clinical  Surgery  in  the  Owens  College,  etc.  8vo.  pp.  239.  With  48  original 
woodcuts.     London  :  Longmans,  Green  &  Co.,  1887. 

In  noticing  this  monograph,  dealing  with  so  many  questions  which, 
despite  all  experience  and  research,  are  still  moot  points,  it  will  be  im- 
possible to  do  more  than  touch  upon  a  few  salient  ones. 

As  the  author  has  performed,  between  October  30,  1880,  and  July  8, 
1886,  one  hundred  excisions  of  the  hip,  we  are  warranted  in  concluding 
that  he  trusts  but  little  to  nature  in  morbus  coxse.  A  very  fair  resume 
is  given  of  the  pathological  views  of  all  the  more  prominent  writers 
who  treat  of  hip  disease,  and  the  conclusion  is  arrived  at  "  that  all  cases 
of  true  chronic  hip  disease  are  truly  tuberculous."  The  chapter  on 
"  Symptoms"  is  full,  but  we  can  only  note  that  swelling  of  the  inguinal 
glands  indicates  osteitis  of  the  pelvis  rather  than  the  femur  ;  that  "  nearly 
every  case  of  chronic  disease  of  the  hip,"  if  examined  "  at  a  certain 
period  of  its  course,"  will  "  be  found  to  contain  pus ;  "  and  that  the  dis- 
appearance of  abscesses  is  sometimes  to  be  accounted  for  by  their 
discharge  through  the  rectum,  which  "  is  commoner  than  is  supposed." 
The  belief  is  expressed  "  that  chronic  hip  disease  begins  invariably,  or 
nearly  so,  as  an  ostitis,"  and  that  "  cases  of  true  hip  disease  rarely  re- 
cover without  entire  destruction  of  the  upper  epiphysis  of  the  femur, 
usually  accompanied  by  abscess,  and  always  result  in  shortening,  with 
more  or  less  deformity,  and  a  very  large  majority  die ;  very  few  reach 
adult  life."  .  .  .  When  the  following  sentences  are  read  it  will  be 
seen  exactly  what  the  author's  views  as  to  treatment  really  are :  '*  I 
agree  that  abscesses  should  be  opened,  but  as  there  then  remains 
what  is  practically  a  sequestrum  as  the  source  of  the  abscess,  I  think 
it  should  be  removed — i.  e.,  the  upper  end  of  the  bone  excised  (except 
in  cases  of  residual  abscess.  .  .  .  )  ; "  in  other  words,  he  advises 
treatment  by  rest  and  extension,  but  if  an  absess  forms  despite  this,  excise 
in  all  cases.  Again,  "  treatment  short  of  excision  when  once  suppura- 
tion occurs,  is  useful  only  as  a  palliative,  or  a  means  of  temporizing." 
In  justice  to  the  author  we  must  say  that  although  he  has  excised  in 
about  one  case  out  of  every  six  seen,  he  believes  that  such  radical  treat- 
ment will  not  be  so  often  required  in  other  than  hospital  patients.  As 
to  the  method  of  operating,  he  prefers  to  saw  off  the  bone  in  situ  through 
the  trochanter,  and  then  disarticulate  the  fragment.  The  elastic  bandage 
is  thought  useful  in  the  after-treatment  where  there  is  much  thickening 
of  the  soft  parts,  or  the  sinuses  remain  "  flabby  and  sluggish."  The  mor- 
tality of  Mr.  Wright's  excisions,  he  contends,  amounts  to  only  three  per 
cent.,  explaining  two  other  deaths  by  a  preexistent  pyaemia.     Amputa 
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tion,  either  before  or  after  excision,  is  shown  to  be  more  applicable  than 
is  usually  taught,  and  the  implied  advice  is  given  that  even  with  exten- 
sive pelvic  disease  nearly  one-half  of  the  pelvis  may  and  should  be  re- 
moved after  a  preliminary  ligature  of  the  common  iliac  artery.  In  the 
appendix  are  given  the  history  of  a  number  of  cases  of  special  interest, 
and  a  very  full  bibliography  of  the  subject. 

Our  space  forbids  anything  like  an  analysis  of  Mr.  Wright's  work, 
which  certainly  advocates  the  most  heroic  treatment  of  this  lamentably 
frequent  disease.  Those  who  desire  to  study  hip  disease,  from  an  almost 
purely  operative  point  of  view,  should  read  this  book,  but  for  ourselves 
we  can  only  say  that,  being  not  quite  so  much  of  a  pessimist  as  Mr. 
Wright  evidently  is,  we  have  more  faith  in  conservative  treatment  than 
he  has,  and  would  warn  those  who  read  his  book  that  the  views  held  are 
so  extreme  as  to  demand  more  proof  than  he  has  adduced  in  support  of 
his  position.  C.  B.  N. 


AifALYSIS  OF  THE  UrINE,  WITH  SPECIAL  EeFERENCE  TO  THE  DISEASES  OF 

THE  Gexito-Urinary  Organs.  By  E.  B.  Hofmann,  Professor  in  the 
University  of  Gratz,  and  R.  ULTZMA]!^]sr,  Docent  in  the  University  of  Vienna. 
Translated  by  T.  Barton  Brune,  A.M.,  M.D.,  etc.,  and  H.  Holbrook 
Curtis,  Ph.B.,  M.D.,  etc.  Second  edition,  revised  and  enlarged.  8vo. 
pp.  310,  with  notes.     New  York :  D.  Appleton  &  Co.,  1886. 

In  the  Journal  for  January,  1880,  we  noticed  the  appearance  of  the 
first  edition  of  the  translation  of  Hofmann  and  Ultzmann's  admirable 
work  on  the  examination  of  the  urine,  and  expressed  an  opinion  of  the 
worth  of  the  original,  which  we  still  entertain.  The  present  edition 
embodies  the  advances  which  have  been  made  in  the  technique  of 
examination  of  the  urine  since  the  first  edition  was  prepared,  and  no 
small  part  of  this  work  has  been  contributed  by  the  translators.  An 
example  of  the  share  they  have  taken  in  bringing  the  work  up  to  date 
is  found  in  the  chapter  on  albumin,  which,  we  regret  to  see,  they  still 
call  "  albumen."  In  doing  this,  they  translate  the  German  "  Elweiss  " 
literally ;  but  it  is  of  some  importance  to  note  that  the  albumin  found 
in  urine  is  not  albumen  (egg-albumen). 

The  translators,  also,  use  the  word  "  cylinders  "  for  what  are  univer- 
sally known  in  English  and  American  books  as  "tube-casts."  This  we 
consider  an  error  of  judgment. 

We  might  multiply  examples  of  too  literal  translation  from  the 
German  in  this  work ;  but  we  are  happy  to  say  that  the  present  edition 
is  so  much  an  improvement  upon  its  predecessor  that  we  cannot  repeat 
our  former  comment  upon  the  familiarity  of  the  translators  with  the 
language  in  which  it  was  first  Avritten.  On  the  contrary,  it  gives  us 
pleasure  to  note  that  many  of  the  lapses  contained  in  the  first  edition 
have  been  corrected  in  this  one,  and  to  commend  the  smoothness  which 
marks  it  in  general.  As  to  the  intrinsic  merits  of  the  book,  we  need  say 
little.  But  we  can  say  that  it  is  one  of  the  best  and  clearest  works  on 
the  examination  of  the  urine  with  Avhich  we  are  acquaiijted.  In  the 
part  devoted  to  the  clinical  application  of  its  teachings  it  is  exception- 
ally good.  C.  W.  D. 

NO.  CLXxxvir. — JULY,  1887.  14 
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i)lE    UkSACHLICHEN    MOMENTEN    DER    AtJGENMUSKELLAHMUNGEN  :       DIE 

NiCHT-NUCLEAR  Lahmungen.    Von  L.  Mauthner,  K.  K.  Universitiits 
Prof,  in  Wieii.     Wiesbaden,  1886. 

The  Causal  Conditions  of  Muscular  Paralysis  of  the  Eye  :  Non- 
NucLEAR. Paralysis.    By  Prof.  L.  Mauthner. 

In  the  number  of  this  journal  for  October,  1885,  we  noticed  the 
twelfth  instahiient  of  Prof.  Mauthner's  clinical  exposition  of  eye  affec- 
tions, which  was  devoted  entirely  to  the  nuclear  paralyses  of  the  ocular 
muscles.  This,  the  thirteenth  number,  is  a  continuation  and  conclusion 
of  his  study  of  the  causes  of  ocular  paralyses,  and  is  given  to  the  cortical 
and  fascicular,  the  basal,  the  orbital,  and  peripheral  paralyses.  Together, 
the  two  constitute  by  far  the  most  thorough  and  elaborately  wrought- 
out  study  of  the  etiology  of  eye  paralyses  that  has  ever  been  published ; 
and  implying,  as  the  major  part  of  these  paralyses  do,  lesions  within  the 
cranial  cavity  and  a  direct  or  remote  manifestation  on  the  part  of  the 
other  divisions  of  the  nervous  system,  they  are  of  more  interest  and  im- 
portance to  the  physician  than  ophthalmological  studies  usually  are. 
We  therefore  direct  the  attention  of  students  of  the  nervous  system  to 
those  brochures,  and  predict  for  him  who  is  fortunate  enough  to  peruse 
them,  a  great  pleasure  in  following  out  the  keen  and  close  analysis  of 
symptoms  which  is  so  characteristic  of  the  WTitings  of  Prof.  Mauthner, 

Space  is  lacking  for  more  than  a  simple  citation  of  one  or  two  salient 
points.  In  speaking  of  paralysis  of  the  third  pair,  for  example,  if  the 
branches  to  the  iris  and  ciliary  muscles  remain  free  while  there  is  at 
the  same  time  contra-lateral  hemiplegia,  the  diagnosis  is  fascicular  paral- 
ysis ;  if,  however,  there  is  total  paralysis  of  the  third  pair,  it  argues  a 
circumscribed  alteration  at  the  peduncles  at  the  exit  of  the  oculomoto- 
rius,  or  a  change  extending  from  the  pedunculus  to  the  third  ventricle, 
or  the  pathological  change  may  be  only  basal. 

Relapsing  oculo-motor  paralysis  is  considered  in  great  detail,  and  an 
analysis  of  all  the  published  cases  given.  The  conclusion  from  a  study 
of  these  cases  is,  that  it  is  basal  in  its  character,  and  due  to  a  slowly 
developing  pachy-  or  lepto-meningitis.  He  also  points  out  as  a  matter  of 
the  highest  practical  interest,  that  double-sided  ophthalmoplegias  of  an 
intracranial  nature  can  be  developed  acutely  or  subacutely,  and  can 
disappear  in  a  relatively  short  time. 

Homonymous  hemianopia,  with  unilateral  nerve  paralysis,  can  come 
from  nuclear  or  basal  changes.  Amaurosis  of  the  corresponding  eye 
alone,  or  in  conjunction  with  temporal  hemianopia  of  the  second  eye, 
agues  a  basal  change  certainly.  The  orbital  and  peripheral  paralyses 
are  dealt  with  in  the  same  exhaustive  manner,  but  being  of  more  especial 
interest  to  the  ophthalmologist,  we  shall  not  dwell  upon  that  part,  sim- 
ply commending  them  for  the  force  and  clearness  with  which  the  various 
points  are  put.  S.  M.  B. 


QUARTERLY  SUMMARY 


OF  THE 


PKOGEESS    OF    MEDICAL    SCIENCE. 


ANATOMY. 


UNDER  THE  CHARGE  OF 

GEOKGE  D.  THANE,  M.R.C.S.  Eng., 

PEOFESSOR   OF  ANATOMY   AT   UNIVERSITY  COLLEGE,  LONDON. 

The  Constitution  of  the  Eestiform  Body. 

W.  Bechterew  has  studied  the  development  of  the  restiform  body  in  a 
series  of  fifteen  brains,  from  various  periods  of  foetal  life.  He  finds  that  this 
body  is  made  up  of  five  constituents,  which  are  enumerated  in  the  order  of 
acquiring  their  medullary  sheath :  1.  The  direct  cerebellar  tract  of  the  cord. 
2.  Fibres  springing  from  the  nucleus  of  the  funiculus  cunextus  of  the  same 
side.  3,  Fibres  springing  from  the  lateral  nucleus  of  the  same  side.  4. 
Fibres  issuing  from  the  nuclei  of  the  funiculi  graciles  of  both  sides ;  the  set 
derived  from  the  nucleus  of  the  same  side  ascend  to  the  restiform  body  as  the 
posterior  superficial  arcuate  fibres ;  while  those  springing  from  the  opposite 
nucleus  pass  forward  in  the  interolivary  layer  (olivenzuischenschichl),  and 
emerge  on  the  inner  side  of  and  through  the  pyramid,  as  well  as  between  the 
pyramid  and  the  olive,  and  form  the  anterior  superficial  arcuate  fibres.  5. 
Fibres  from  the  lower  olive  of  the  opposite  side. 

The  last  set  of  fibres  were  demonstrated  by  Meynert ;  but  they  do  not,  as 
assumed  by  Meynert  and  Wernicke,  form  a  continuation  of  the  posterior 
columns  to  the  cerebellum.  They  compose,  with  a  tract  of  fibres  previously 
shown  by  Bechterew,  ascending  in  the  tegmentum,  a  system  which  unites  the 
cerebellum  with  the  base  of  the  cerebrum  through  the  lower  olive. 

Neither  the  formatio  reticularis  nor  the  pyramid  of  the  medulla  oblongata 
has  any  relation  to  the  restiform  body ;  nor  does  the  latter  receive  any  fibres 
from  the  fifth  and  eighth  nerves,  as  stated  by  Edinger.  The  auditory  nerve 
is  connected  to  the  cerebellum  by  a  special  bundle  which  ascends  in  the  inner 
part  of  the  middle  peduncle.  The  fifth  nerve  has  no  connection  at  all  with 
the  cerebellum. 

Within  the  cerebellum,  the  restiform  body  is  distributed  in  three  distinct 
bundles,  viz. :  1.  Containing  the  fibres  from  the  direct  cerebellar  tract  of  the 
cord,  from  the  nucleus  of  the  funiculus  cunextus,  and  from  the  lateral  nucleus 
passes  to  the  cortex  of  the  forepart  of  the  upper  worm ;  2.  Composed  of  the 
fibres  from  the  nuclei  of  the  funiculi  graciles,  to  the  middle  portion  of  the 
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upper  worm  on  the  same  side ;  and  3.  Comprising  the  fibres  from  the  opposite 
olive,  to  the  gray  substance  of  the  corpus  dentatum,  and  in  part,  perhaps,  to 
the  cortex  of  the  hemisphere. — Archivfur  Anatomie,  February,  1887. 


The  Morphology  of  the  Sacral  Plexus. 

It  is  by  no  means  an  unfrequent  occurrence  for  the  two  popliteal  nerves  to 
arise  separately  from  the  sacral  plexus;  and  in  that  case  the  external  (or 
peroneal)  nerve  generally  pierces  the  pyriformis  muscle,  the  lower  portion  of 
which,  therefore,  separates  this  from  the  more  deeply  placed  internal  nerve. 
But  when,  in  the  usual  arrangement,  these  nerves  are  united  for  a  certain  por- 
tion of  their  extent  in  a  great  sciatic  trunk,  the  latter  can  be  easily  divided 
into  its  two  constituents  by  dissecting  off  the  fibrous  sheath,  and  the  popliteal 
nerves  can  be  followed  upward  to  their  distinct  origins.  By  thus  separating 
the  nerves,  A.  M.  Paterson  is  enabled  to  show  that  the  construction  of  the 
sacral  plexus  agrees  in  principle  with  that  of  the  brachial,  and  to  throw  light 
upon  the  morphology  of  the  nerves  of  the  limbs. 

The  nerves  proceeding  to  the  po^Dliteal  trunks  are  each  divided  into  an 
anterior  and  a  posterior  branch.  By  the  union  of  the  posterior  branches  of 
the  descending  offset  from  the  fourth  lumbar,  of  the  fifth  lumbar,  and  of  the 
first  and  second  sacral  nerves,  the  external  popliteal  is  formed ;  and  the 
anterior  branches  of  the  same  nerves,  together  with  an  offset  from  the  third 
sacral,  constitute  the  roots  of  the  internal  popliteal.  The  gluteal  nerves  are 
offsets  of  the  posterior  divisions,  or  external  popliteal  roots,  the  superior 
arising  from  the  fourth  and  fifth  lumbar  and  the  first  sacral  nerves,  and  the 
inferior  from  the  first  and  second  sacral  nerves.  The  small  sciatic  arises  from 
the  back  of  the  second  and  third,  and  the  pudic  from  the  second,  third,  and 
fourth  sacral  nerves.  The  branch  to  the  obturator  internus  springs  from  the 
second  and  third  sacral  nerves,  that  to  the  quadratus  from  the  beginning  of 
the  internal  popliteal  nerve,  and  the  nerve  of  the  pyriformis  from  the  posterior 
branch  of  the  second  sacral.  The  branches  to  the  hamstring  muscles  are 
given  off  from  the  internal  popliteal  nerve. 

Like  the  popliteal  nerves,  the  obturator  is  formed  by  anterior  branches,  and 
the  anterior  crural  by  posterior  branches  of  the  second,  third,  and  fourth 
lumbar  nerves. 

There  are  thus  two  chief  sets  of  nerves  passing  to  the  lower  limb — one  com- 
prising the  anterior  crural,  external  popliteal  and  gluteal,  springing  from 
posterior  branches,  and  distributed  in  the  original  extensor  aspect ;  and  the 
other,  consisting  of  the  obturator  and  internal  popliteal,  springing  from 
anterior  branches,  and  passing  to  the  flexor  aspect  of  the  limb.  From  this  it 
is  inferred  that  in  the  primitive  condition  of  the  limbs  the  nerves  passing  into 
them  are  divided  into  dorsal  and  ventral  branches,  which  supply  the  corre- 
sponding surfaces,  and  that  indications  of  this  arrangement  are  retained  in 
the  mode  of  origin  of  the  nerves  and  their  distribution  to  the  structures  of  the 
limb. — Journal  of  Anatomy,  April,  1887. 


On  the  Bursa  Pharyngea. 

The  name  bursa  pharyngea  was  given  by  F.  J.  C.  Mayer  to  a  small  pouch 
of  the  mucous  membrane  described  by  him,  and  afterward  more  fully  by 
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Luschka,  as  projecting  from  the  upper  end  of  the  posterior  wall  of  the  pharynx. 
According  to  Luschka,  this  pouch  may  attain  a  length  of  15  mm.  and  a  breadth 
of  6  mm.;  it  lies  behind  the  adenoid  tissue,  constituting  the  pharyngeal  ton- 
sil ;  and  its  blind  upper  extremity  is  connected  with  the  basilar  process  of  the 
occipital  bone.  The  normal  existence  of  such  a  pouch  has  been  denied  by 
Ganghofner  and  Trautmann,  who  found  only  a  small  depression  of  the  mucous 
membrane  at  the  spot  indicated;  and  for  this,  Ganghofner  proposed  the  name 
of  recessus  pharyngeus  medius.  On  the  other  hand,  Tornwald  states  that  a 
sac  or  canal  is  present  in  the  great  majority  of  cases. 

In  view  of  these  conflicting  statements,  Schwabach  examined  this  region 
in  53  subjects,  28  being  infants  or  young  children,  in  whom  alone  a  normal 
pharyngeal  tonsil  is  to  be  seen,  and  in  no  case  did  he  find  a  bursa  as  described 
by  Luschka,  while  Ganghofner's  account  is  fully  confirmed. 

In  the  young  subject  the  pharyngeal  tonsil  is  divided  by  fissures  into 
ridges  of  variable  height,  which  are  directed  for  the  most  part  more  or  less 
obliquely.  On  most  preparations  two  ridges  close  to  the  middle  line  are  more 
prominent  than  the  rest,  and  enclose  a  central  furrow  of  corresponding  depth. 
In  some  cases,  however,  there  is  a  median  ridge  dividing  this  furrow.  At  the 
back  of  the  median  furrow  or  ridge  there  is  generally  a  slight  depression 
about  the  size  of  a  pin's  head,  and  in  four  instances  it  took  the  form  of  a 
recess  2  or  3  mm.  deep.  A  small  transverse  fold  of  the  mucous  membrane 
sometimes  divides  this  depression  into  anterior  and  posterior  parts,  or  separates 
it  from  the  groove.  In  several  cases  there  was  no  trace  at  all  of  this  hollow; 
and  in  no  instance  was  it  more  than  a  superficial  depression  of  the  mucous 
membrane  devoid  of  any  connection  with  the  bone. 

In  the  adult  there  are  usually  but  few  indications  of  the  original  conforma- 
tion of  the  tonsil,  the  median  cleft  and  its  bounding  ridges  being  the  parts 
most  frequently  retained;  but  even  when  all  the  ridges  have  disappeared,  the 
furrow  is  still  represented  by  a  slight  fossa  or  a  canal  bridged  over  by  the 
mucous  membrane.  Such  bridges  of  mucous  membrane  are  of  frequent  occur- 
rence on  the  pharyngeal  tonsil,  on  the  roof  of  the  pharynx,  and  in  the  recess 
of  Eosenmiiller;  and  the  cavities  may  also  be  completely  enclosed  by  mucous 
membrane  giving  rise  to  cysts.  The  descriptions  of  the  bursa  given  by 
Luschka  and  Tornwald  are  regarded  as  relating  to  pathological  states. 

It  has  been  shown  by  Dursy  and  Froriep  that  the  recessus  pharyngeus 
medius  is  not  connected  with  the  formation  of  the  hypophysis  cerebri ;  and 
the  latter  writer  considers  it  probable  that  it  is  related  to  the  retropharyngeal 
chorda.  On  this  point  Schwabach  promises  a  further  communication  dealing 
with  researches  now  in  progress. — Archivfur  microskop.  Anat,  Feb.  1887. 


On  the  Closure  of  the  Cardiac  Orifice  of  the  Stomach. 

It  was  observed  by  Braune  that  water  injected  in  considerable  quantity  into 
the  stomach  through  the  oesophagus,  with  the  body  in  a  horizontal  position, 
does  not  flow  out  again,  although  no  ligature  is  applied.  To  explain  this 
phenomenon,  A.  v.  Gubaroff,  working  in  Braune's  laboratory,  investigated 
the  mechanism  by  which  the  cardiac  orifice  is  closed.  In  part  the  closure  is 
to  be  explained  by  the  action  of  the  diaphragm,  the  fibres  of  which  form  a 
sphincter  around  the  oesophageal  opening ;  but  it  is  mainly  due  to  a  valve- 
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like  arrangement  dependent  on  the  relation  of  the  ending  of  the  oesophagus 
to  the  stomach. 

In  a  frozen  section,  the  stomach  being  distended,  the  lower  end  of  the 
oesophagus  is  seen  to  be  bent  sharply  to  the  left,  the  fundus  of  the  stomach 
extends  upward  considerably  beyond  the  cardia,  and  the  left  margin  of  the 
latter  projects  toward  the  right  or  lower  border  in  the  form  of  a  rounded  edge 
or  fold  containing  a  thick  bundle  of  fibres  of  the  diaphragm.  When  water  is 
injected  under  a  low  pressure  into  the  stomach  from  the  duodeno-jejunal 
flexure,  it  does  not  flow  into  the  oesophagus  so  long  as  the  parts  are  in  their 
natural  position ;  but  if  the  stomach  is  drawn  downward,  so  as  to  stretch  the 
angle  between  the  oesophagus  and  the  fundus,  the  fluid  enters  the  gullet.  In 
the  child  the  oesophagus  takes  a  straighter  course  to  the  stomach,  and  the 
facility  with  which  food  regurgitates  in  the  infant  is  thus  accounted  for. 
Perhaps  the  varying  readiness  with  which  vomiting  occurs  in  different  people 
is  to  be  attributed  to  the  degree  of  development  of  this  valvular  structure. — 
Archiv  far  Anatomie,  February,  1887. 


On  the  Position  of  the  Duodenum,  of  the  Ileocolic  Junction, 

AND  OF  THE  SIGMOID  FlEXURE. 

.  p.  Schiefferdeckee,  publishes  observations  on  the  variations  in  position 
of  certain  parts  of  the  intestinal  canal,  collected  during  the  dissection  of  about 
two  hundred  bodies  in  Rostock  and  Gottingen.  In  the  duodenum  the  only 
noteworthy  class  of  deviations  relates  to  the  length  of  the  second  part,  and 
the  consequent  level  at  which  the  third  part  crosses  the  spine.  This  may  be 
as  high  as  the  disk  between  the  second  and  third  lumbar,  or  as  low  as  the  top 
of  the  fifth  lumbar  vertebra.  The  situation  of  the  duodeno-jejunal  flexure  is 
very  constant. 

The  opening  of  the  ileum  into  the  large  intestine  is  most  frequently  placed 
on  a  level  with,  and  a  little  to  the  outer  side  of  the  right  sacroiliac  articulation. 
A  lower  position  is  often  met  with ;  and  occasionally  it  lies  in  the  cavity  of 
the  true  pelvis.  Only  two  cases  were  met  with  in  which  the  ending  of  the 
ileum  had  a  markedly  higher  position  than  usual ;  in  one  it  was  opposite  the 
third  lumbar  vertebra ;  and  in  the  other  in  front  of  the  kidney,  on  a  level 
with  the  second  lumbar  vertebra,  so  that  there  was  practically  no  ascending 
colon.  In  both  these  instances  the  other  abdominal  organs  were  normal,  and 
the  testicles  were  in  the  scrotum. 

The  position  of  the  sigmoid  flexure  is  very  variable,  and  the  different  forms 
are  collected  into  four  groups,  as  follows : 

I.  The  flexure  lies  to  the  inner  side  of  the  descending  colon. 

a.  The  loop  hangs  down  in  the  pelvic  cavity.  This  is  regarded  as  the  normal 
form  as  shown  by  the  developmental  history,  and  by  its  being  mechanically 
the  most  natural. 

b.  The  loop  is  turned  upward  and  applied  to  the  posterior  abdominal  wall. 
In  one  extreme  case  the  loop  ascended  on  the  side  of  the  spine  to  the  left 
kidney,  being  fixed  here  by  the  peritoneum ;  and  in  another  the  loop,  having 
a  free  meso-sigmoideum,  crossed  the  middle  line  and  reached  the  right  iliac 
fossa,  where  it  touched  the  caecum.  Between  these  extremes  all  intermediate 
forms  occur. 
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c.  The  loop  is  directed  upward,  but  other  parts  of  intestine  intervene  between 
it  and  the  posterior  wall ;  and  it  may  come  in  contact  to  a  greater  or  less  extent 
with  the  anterior  wall.     These  cases  are  very  frequent. 

II.  The  flexure  lies  to  the  outer  side  of  the  descending  colon.  Only  one 
example  of  this  condition  was  met  with  ;  and  it  is  probable  that  it  diflfers  in 
kind  from  the  foregoing  groups,  being  not  merely  an  irregular  position  of  an 
identical  loop,  but  a  loop  formed  in  the  intestine  immediately  above  the 
situation  of  the  normal  one  which  is  undeveloped. — Arch,  far  Anat.,  Feb.  1887. 


Ox  THE  Relative  Length  of  the  Fingers  and  Toes. 

W.  Braune  contributes  some  interesting  observations  on  the  form  of  the 
hand  and  foot  in  a  paper  contained  in  the  volume  recently  dedicated  to  C. 
Ludwig  by  his  pupils.  It  is  well  known  that  in  works  of  art  the  hand  is  gen- 
erally represented  with  the  index  finger  more  prominent  than  the  ring  finger, 
whereas  in  nature  such  a  form  is  only  met  with  exceptionally.  But  the 
attempt  to  estimate  the  length  of  the  several  fingers  by  inspecting  the  hand, 
or  even  by  tracing  the  outline  on  paper,  after  Ecker's  method,  is  fallacious ; 
and  only  direct  measurements  of  the  bones  yield  trustworthy  results.  Braune 
gives  a  table  of  the  length  of  the  metacarpal  bones  and  phalanges  in  93  hands, 
in  39  of  which  the  bones  were  still  united  by  their  ligaments,  while  the  remain- 
ing 54  were  artificially  mounted.  In  the  following  statistics  the  latter  group 
is  not  taken  into  account,  since  there  may  be  doubt  as  to  the  proper  position 
of  some  of  the  bones. 

Taking  the  metacarpal  bones  and  phalanges  together,  the  index  finger  is 
longer  than  the  ring  in  27,  and  shorter  in  10,  while  the  two  are  equal  in  2. 
In  all  the  second  metacarpal  bone  is  longer  than  the  fourth,  and  the  pha- 
langes of  the  ring  finger  are  longer  than  those  of  the  index  finger.  The  first 
phalanx  of  the  index  is  the  longer  in  33,  of  the  ring  finger  in  3,  and  the  two 
are  equal  in  3.  The  middle  phalanx  of  the  ring  finger  is  the  longer  in  all. 
The  last  phalanx  of  the  ring  finger  is  the  longer  in  34,  that  of  the  index  in  4, 
and  in  one  case  the  two  are  equal. 

The  greater  length  of  the  index  finger  as  a  whole  thus  depends  entirely  (as 
was  pointed  out  by  J.  Marshall,  in  his  Anatomy  for  Artists,  1887)  on  the  length 
of  the  metacarpal  bone.  The  greater  prominence  of  the  ring  finger  usually 
seen  in  the  hand  is  attributed  by  Braune  to  a  lateral  inclination  of  the  fingers 
to  the  ulnar  side,  due  primarily  to  the  oblique  pull  of  the  flexor  muscles.  The 
hand  with  a  longer  index  finger  is  the  higher  form,  not  simply  by  reason  of 
contrast  with  the  hand  of  the  ape,  but  because  it  is  thereby  better  fitted  for 
the  special  work  of  man. 

In  the  same  way,  the  foot  is  generally  represented  by  artists  with  the  second 
toe  projecting  beyond  the  first,  but  in  the  natural  foot  the  great  toe  almost 
always  appears  the  most  prominent.  This  appearance  is,  however,  a  result  of 
the  flexion  of  the  second  toe,  caused  by  the  pressure  of  the  shoe  ;  and  if  it  be 
carefully  straightened,  the  second  toe  is  generally  found  to  be  the  longest. 
Of  37  students  of  his  class,  Braune  found  the  second  toe  longer  in  26,  the  great 
toe  longer  in  6,  and  the  two  of  equal  length  in  5.  In  children  and  people 
who  go  barefooted  the  second  toe  is  the  longest. 

The  characteristic  forms  of  the  hand,  with  its  longest  third  digit,  and  of  the 
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foot,  with  its  longest  second  toe,  are  evident  at  a  very  early  period  in  the 
foetus.  Whether  there  is  any  variation  in  the  proportions  referred  to  among 
different  races  of  men,  as  assumed  by  Ecker,  Kollmann,  and  Park  Harrison, 
the  material  at  present  available  is  insufficient  to  show. 


PHYSIOLOGY, 


UNDER  THE  CHARGE  OF 

GERALD  F.  YEO,  M.D., 

PROFESSOR   OF    PHYSIOLOGY   AT   KING'S   COLLEGE,  LONDON. 


Visual  Centres  of  Cerebral  Cortex. 

Prof.  Sigm.  Exner  and  Dr.  Joseph  Paneth  found  defective  vision, 
lasting  some  weeks  after  the  operation,  to  follow  removal  of  parts  of  the 
sigmoid  gyrus  of  the  dog.  This  was  observed  in  five  out  of  six  animals.  In 
that  in  which  there  was  no  defect  of  vision  the  lesion  was  just  in  front  of 
Munk's  centres.  They  therefore  agree  with  those  authors  who  deny  that  the 
visual  functions  are  to  be  restricted  to  the  posterior  parts  of  the  convexity  of 
the  brain. — F/luger's  Archiv,  Bd.  xl.  p.  62. 


Irritability  of  the  Various  Layers  of  the  Cerebral  Cortex. 

Drs.  Ernst  Asch  and  Alfred  Neisser  experimented  on  rabbits  to 
determine  whether  gray  surface  tissue  or  the  underlying  white  substance  of 
the  motor  regions  of  the  brain  be  the  more  easily  excited  by  electric  stimula- 
tion. They  conclude  that  in  the  track  from  the  surface  to  the  deeper  parts 
of  the  brain  there  exists  a  point  the  stimulation  of  which  is  followed  by  much 
more  active  movements  than  if  any  other  part  of  the  path  of  the  impulse  be 
similarly  stimulated.  This  point  is  the  boundary  between  the  gray  and  white 
substance,  and  most  probably  it  really  is  the  innermost  layer  of  the  gray 
matter.  With  weak  stimulations,  the  electrodes  piercing  the  gray  matter,  the 
authors  frequently  found  movement  of  the  limbs  on  the  same  side  of  the  body 
as  the  stimulus  was  applied  to  the  brain. — Pfl'dger^s  Archiv,  Bd.  xl.  p.  191. 


Intracardiac  Pressure. 

J.  Magini  estimates  the  variations  in  the  blood-pressure  within  the  heart 
of  dogs  by  means  of  a  special  trocar  pushed  through  the  apex.  The  position 
and  surroundings  of  the  organ  were  but  little  disturbed  by  the  operation, 
which  was  borne  well  by  the  animals,  so  that  the  investigation  could  be  con- 
tinued sometimes  for  an  hour.  Only  twice  in  twenty-one  operations  did 
insurmountable  complication  arise.  The  trocar  was  connected  with  a  man- 
ometer and  cardiographic  apparatus  by  means  of  a  thick-walled  caoutchouc 
tube  filled  with  soda  solution.  The  action  of  the  valves  thus  escaped  the 
interference  with  their  function  inseparable  from  Marey's  mode  of  procedure. 
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The  pressures  were  generally  rather  higher  than  those  found  by  other 
observers,  and  the  curves  free  from  the  secondary  variations  which  are  so 
marked  on  Marey's  tracings.  A  negative  pressure  was  found  in  the  peri- 
cardium equal  to  thirty  mm.  of  mercury. — Arch.  Ital.  de  Biologie,  t.  viii. 
fasc.  i.  p.  125. 


The  Union  of  Carbonic  Acid  with  Haemoglobin. 

By  comparing  the  amount  of  CO2  taken  up  by  water — which  follows  Henry's 
law — with  that  taken  up  by  solutions  of  haemoglobin,  Cheistian  Bohr  shows 
that  considerable  volumes  of  CO2  may  be  made  to  unite  with  the  coloring 
matter  of  the  blood.  One  gramme  of  pure  haemoglobin  combines  with  about 
3.5  c.  c.  CO2  at  a  pressure  of  120  mm. — i.  e.,  more  than  double  the  quantity  of 
oxygen  that  can  be  taken  up.  The  combination  is  readily  dissociated,  for  the 
quantity  existing  in  the  solution  diminishes  rapidly  as  the  pressure  is  lowered. 
The  maximum  absorption  is  reached  within  the  degree  of  pressure  named 
above.  Stronger  solutions  take  up  less  per  unit  of  haemoglobin  than  weak 
solutions.  No  decomposition  of  the  haemoglobin  occurred. — Beltrage  zur 
Physiologie,  C.  Ludiuig  gewidmet,  1887,  p.  164. 


The  Coagulation  of  the  Blood. 

L.  C.  WooLDRiDGE  obtains  blood  from  a  dog  immediately  after  the  injec- 
tion of  peptone,  which  does  not  undergo  coagulation,  though  kept  till  it 
decomposes.  In  the  clear  plasma  separated  from  this  by  means  of  the 
centrifugal  machine,  two  complex  bodies  can  be  shown  to  exist,  which  are 
both  coagulable,  and  by  whose  inter-action  fibrin  is  produced.  He  names 
them  A.  and  B.  fibrinogen,  and  supposes  them  to  be  a  mixture  or  combination 
of  albumen  with  lecithin.  The  A.  fibrinogen  can  be  precipitated  from  the 
clear  plasma  by  cooling.  It  appears  as  small,  round,  colorless  masses  which 
readily  combine  to  form  a  fibrinous  material.  In  the  presence  of  this  body 
the  plasma  is  easily  made  to  coagulate,  the  existence  of  fibrin  ferment  having 
apparently  no  influence.  If  the  A.  fibrinogen  be  removed,  the  B.  fibrinogen 
will  not  coagulate  without  the  addition  of  some  substance  containing  lecithin. 
B.  fibrinogen,  therefore,  cannot  be  the  same  body  as  Hammarsten's  fibrinogen, 
since  the  addition  of  fibrin  ferment  does  not  induce  its  coagulation ;  but  by 
repeated  precipitation  with  acid  and  resolution  in  weak  alkalies,  it  assumes 
the  properties  of  that  body.  The  clear  plasma,  freed  from  all  form  elements 
by  the  centrifugal  machine,  contains  all  the  ingredients  necessary  for  spon- 
taneous coagulation.  The  ferment  which  appears  during  coagulation  is  said 
to  be  the  result  and  not  the  cause  of  the  clotting,  which  depends  upon  some 
transfer  of  lecithin  taking  place  from  one  kind  of  fibrinogen  to  the  other. 
Other  kinds  of  fibrinogen  are  said  to  exist  in  the  tissues  of  the  body  which 
can  cause  coagulation  either  within  or  without  the  bloodvessels. — Beitrdge 
zur  Physiologie,  C.  Ludwig  gewidmet,  1887,  p.  221. 
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ACETANILID  (AnTIFEBRIN). 

This  promising  contribution  to  our  therapeutical  resources  has  recently  been 
the  subject  of  an  elaborate  investigation  by  Weill  {Bull.  G'en.  de  Therap., 
Feb.  28,  1887).  He  arrives  at  the  following  conclusions  in  regard  to  its  phys- 
iological actions :  It  acts  especially  on  the  nervous  system,  and  after  a  period 
of  excitation  is  followed  by  depression  and  collapse;  it  induces  general  anaes- 
thesia and  analgesia ;  it  causes  a  notable  increase  in  the  intravascular  blood- 
pressure  by  contracting  the  peripheral  arterioles ;  it  lowers  the  central  and 
peripheric  temperature,  and  in  a  toxic  quantity  seriously  impairs  the  compo- 
sition of  the  blood,  changing  haemoglobin  into  methaemoglobin. 

On  the  foregoing  conclusions  respecting  the  physiological  actions  of  acetani- 
lid,  Weill  bases  the  therapeutical  applications.-  He  has  formulated  the  fol- 
lowing opinions  as  to  its  therapeutical  uses  : 

Acetanilid  is  an  active  febrifuge.  It  has  the  highest  utility  in  almost  all 
diseases  of  which  the  one  symptom  to  be  relieved  is  elevated  temperature. 

It  acts  efficiently  in  all  nervous  affections  characterized  by  a  morbid  excita- 
bility of  the  reflex  functions — as,  for  example,  epilepsy. 

It  does  not  increase  but  rather  diminishes  the  flow  of  urine. 

Habit  is  set  up  by  uninterrupted  and  prolonged  administration. 

Acetanilid,  as  antifebrin,  has  also  been  the  subject  of  investigation  by 
Prof.  Lepine,  who  enlisted  Prof.  Charcot  in  its  clinical  study.  As  a  remedy 
for  the  pains  of  locomotor  ataxia,  and  for  the  trembling  of  sclerosis,  it  was 
found  to  relieve  many,  and  to  remove  the  symptoms  entirely  in  a  few.  Hav- 
ing the  power  to  diminish  the  reflex  excitability  of  the  spinal  cord,  it  was  also 
used  in  cases  of  epilepsy  with  considerable  success. 

Grunneberg  [Berl.  klin.  Wochenschrift,  p.  849,  1886)  reports  the  result  of 
his  use  of  antifebrin  in  typhoid.  He  finds  it  very  effective  when  a  con- 
siderable reduction  of  temperature  is  to  be  made.  Although  it  may  cause 
profuse  sweats  and  severe  chills  preceding  the  rise  of  temperature,  the 
action,  for  the  most  part,  is  free  from  unpleasant  symptoms.  He  has  given 
2  grammes  (3ss)  a  day  without  inconvenience,  but  50  centigrammes  (8  grains) 
have  proved  a  sufficient  quantity  to  reduce  fever. 

Dujardin-Beaumetz  {Bull.  Gen.  de  Therap.,  March  30,  1887)  has  also 
made  a  clinical  investigation  of  acetanilid  in  continuation  of  the  observations 
of  Weill.  As  a  febrifuge  he  does  not  regard  it  as  an  important  contribution 
to  our  resources  in  this  respect,  and  holds  that  it  is  much  inferior  to  antipyrin 
for  this  purpose.  It  is  in  respect  to  its  action  on  the  nervous  system  that  he 
commends  its  use.  It  is  a  remarkable  fact  that  acetanilid  does  not  influence 
temperature  when  administered  in  the  apyretic  stage,  but  during  the  height 
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of  the  febrile  exacerbation,  even  in  moderate  doses,  it  makes  a  considerable 
impression  on  the  pyrexia,  reducing  fever  heat  several  degrees. 

Dujardin-Beaumetz  has  never  exceeded  3  grammes  (46  grains),  and  usually 
gives  no  more  than  three  or  four  doses  of  50  centigrammes  each  (8  grains)  in 
the  course  of  twenty-four  hours.  He  has  employed  it  for  the  relief  of  three 
conditions,  namely :  for  pain  in  general,  for  the  pains  of  locomotor  ataxia, 
and  for  epilepsy. 

In  facial  neuralgia  it  is  inferior  to  aconite,  but  when  structural  alterations 
are  taking  place  in  the  nerve,  as  in  neuritis  of  the  optic,  acetanilid  is  supe- 
rior to  all  other  remedies.  In  muscular  rheumatism  and  neuralgia,  and  in 
neuralgia  of  the  articulations,  he  has  found  it  superior  to  the  salicylates. 
Also,  in  the  flying  pains  of  tabes  it  seems  to  be  peculiarly  effective.  Some- 
times the  effects  are  lasting,  but  in  other  cases  the  remedy  loses  its  influence 
after  long-continued  use. 

In  epilepsy  Dr.  Dujardin-Beaumetz  finds  acetanilid  a  useful  remedy.  Rec- 
ognizing the  uncertainty  which  must  attend  the  exhibition  of  a  new  remedy 
in  this  malady,  so  much  influenced  by  mental  impressions,  a  degree  of  reserve 
is  necessary  in  accepting  favorable  conclusions.  In  his  own  hands  and  in  the 
experiences  of  others,  especially  of  Prof.  Grasset,  of  Montpelier,  some  remark- 
able results  have  been  obtained.  With  due  reserve,  and  making  allowances 
for  error,  there  is  yet  sufficient  evidence  to  show  that  acetanilid  is  a  valuable 
addition  to  the  remedies  now  employed  in  the  treatment  of  epilepsy. 

We  add  to  the  foregoing  observations  on  acetanilid,  or  antifebrin,  some 
studies  of  its  therapeutical  action  made  by  H.  Eisenhart  in  Ziemssen's 
Clinic,  which  appear  in  the  Centralblatt  fur  die  gesammte  Therapie  for  April, 
1887.  Eisenhart  reports  on  thirty  cases  of  disease,  including  typhoid, 
acute  rheumatism,  pneumonia,  some  eruptive  fevers,  and  other  febrile  disor- 
ders. The  doses  usually  administered  ranged  from  four  to  eight  grains.  The 
effects  are  observed  in  about  two  hours,  and  the  reduction  of  temperature 
amounts  to  1°  to  4°,  the  maximum  impression  occurring  in  three  to  four  hours. 
The  normal  temperature  is  little,  if  at  all,  affected  by  it,  and  hence,  as  has 
been  observed  by  others,  it  should  not  be  administered  in  the  apyretic  stage, 
but  rather  at  the  time  of  greatest  heat.  The  duration  of  the  antipyretic 
action  ranges  from  four  to  fourteen  hours.  As  is  the  case  with  antipyrin, 
antifebrin  causes  profuse  sweating;  but  it  is  well  borne,  does  not  cause  nausea 
or  vomiting,  and  is  readily  taken. 

In  acute  rheumatism,  as  compared  with  antipyrin.  Dr.  Eisenhart  finds  it 
inferior,  and  it  is  also  less  curative  than  the  salicylates ;  but  he  admits  that  it 
is  a  valuable  antipyretic  in  general,  and  especially  in  typhoid.  He  expresses 
the  conviction  that  the  course  of  typhoid  is  rendered  milder  and  its  duration 
lessened  by  the  administration  of  antifebrin. 


Antiseptic  Hypodermatic  Injections. 

So  much  has  been  published  of  late  on  this  important  subject  that  our 
readers  may  desire  more  exact  information  than  has  hitherto  been  furnished. 
The  oil  of  vaseline  which  is  used  as  the  vehicle  is  obtained  better  from  Rus- 
sian petroleum.  It  is  described  by  Dr.  Ley,  who  pursued  his  'investigation 
in  the  laboratory  of  Dujardin-Beaumetz  {Bull.  Gen.  de  Therap.,  March  30, 
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1887),  as  a  colorless,  inodorous,  tasteless,  oily  fluid,  neutral  in  reaction,  and  of 
a  density  varying  between  0.820  and  0.880.  It  causes  no  pain  or  induration 
when  thrown  under  the  skin.  It  dissolves  the  essential  oils  in  equal  parts, 
and  such  substances  as  iodine,  bromine,  sulphide  of  hydrogen,  carbolic  acid, 
iodoform,  iodol,  sulphide  of  carbon,  and  by  some  special  manipulation,  a  large 
number  of  the  alkaloids,  as  morphine  and  cocaine,  in  varying  proportions. 
When  thrown  under  the  skin,  oil  of  vaseline  diffuses  rapidly,  and  as  quickly 
conveys  the  medicaments  incorporated  with  it,  through  the  system. 

The  clinical  studies  were  made  in  the  wards  of  Dujardin-Beaumetz  in  the 
Cochin  Hospital,  and  the  results  derived  from  various  agents  used  in  this 
way  are  set  forth  in  the  communication  from  which  we  now  quote.  The  solu- 
tion of  iodine  gives  some  admirable  results  in  cases  of  emphysema  and  asthma 
and  bronchial  catarrh;  the  cough  diminishes,  the  expectoration  lessens,  the 
sense  of  oppression  ceases,  the  appetite  is  restored,  and  sleep  is  again  enjoyed. 
Solutions  of  carbolic  acid  and  eucalyptol  have  been  tried  in  a  great  many 
cases  of  chronic  bronchitis  and  pulmonary  tuberculosis.  In  some  examples 
of  the  latter  the  injections  caused  too  much  excitement  and  fever  to  be  per- 
severed in  ;  but  in  those  of  a  chronic  and  subdued  character,  with  little  fever, 
eucalyptol  had  good  effects,  diminishing  the  cough  and  expectoration,  modi- 
fying the  sputa,  lessening  the  sweats,  and  restoring  sleep  and  appetite;  but  it 
was  much  less  useful  and  sometimes  injurious  in  more  acute  cases,  more  nearly 
approaching  the  type  of  phthisis  florida. 

The  solutions  of  carbolic  acid  administered  subcutaneously,  and  the  same 
combined  with  iodine,  produced  surprising  results.  At  the  outset,  however, 
the  progress  was  slow,  but  the  improvement  continued,  and  even  in  unfavor- 
able cases  the  results  have  been  highly  satisfactory — for  not  only  in  respect 
to  the  rational  signs  of  phthisis  has  the  most  marked  improvement  taken 
place,  but  the  bacillus  is  gradually  made  to  disappear. 

Dr.  Ley  concludes  as  follow :  The  pure  mineral  oil,  now  known  as  the  oil 
of  medicinal  vaseline,  is  a  very  useful  vehicle  for  making  solutions  to  be 
employed  subcutaneously.  The  oil  of  arachides  (?)  is,  of  all  vegetable  oils, 
the  best  adapted  to  the  same  purpose. 

Of  the  medicaments  subjected  to  experimental  trials,  iodine  and  carbolic 
acid  occupied  the  first  place,  eucalyptol  and  sulphide  of  carbon  coming  after. 

The  injections  containing  eucalyptol  had  the  strength  of  20  to  50  per  100. 
The  medium  dose  is  60  to  75  centigrammes  (about  10  to  15  grains).  After 
fifteen  to  twenty  days  use  of  the  remedy,  an  intermission  of  a  few  days  is 
desirable,  or  for  the  eucalyptol  some  corresponding  remedy  may  be  substi- 
tuted, such  as  terpinol,  terebinthin,  etc. 

Eucalyptol  administered  hypodermatically  is  quickly  absorbed,  and  is 
eliminated  largely  by  the  lungs,  but  some  accumulation  takes  place  in  the 
system,  a  fact  that  must  be  kept  in  mind.  It  does  not  affect  the  fever  of  pul- 
monary tuberculosis,  but  acts  on  the  bronchial  mucous  membrane,  and  exerts 
a  distinctly  curative  influence  in  the  catarrhal  affections  of  the  bronchi.  Its 
action  is  local,  but  it  does  not  affect  tubercle.  Carbolic  acid  is  a  more  efficient 
antiseptic,  and  when  combined  with  iodine,  has  a  very  pronounced  effect  on 
bronchial  catarrh. 

In  grave  cases,  better  results  are  had  from  the  administration  of  iodine  and 
carbolic  acid,  the  effects  of  which  are  uniform  and  persistent. 
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Effects  of  Iodide  of  Potassium  on  the  Assimilation  of  Nitrogenous 

Materials. 

Contradictory  opinions  have  been  expressed  as  to  the  action  of  iodide  of 
potassium  on  the  assimilation  and  metabolism  of  nitrogenous  matters.  Bock 
long  ago  (1869)  maintained  that  it  has  no  effect  of  this  kind,  but  subsequently 
Smirnow  demonstrated  that  it  does  promote  the  disassimilation  of  nitrogenous 
substances.  Recently  Samoilow  has  examined  the  question  anew  {Thesis  of 
St.  Petersburg,  1886)  by  a  series  of  laboratory  experiments,  dogs  being  used 
for  the  purpose,  and  he  concludes  that  small  doses  of  potassium  iodide  promote 
the  function  of  assimilation,  but  large  doses  act  in  the  opposite  manner, 
increasing  the  destructive  metamorphosis  of  the  nitrogenous  tissues  or 
materials.  No  doubt  the  waste  caused  by  this  agent  may  be  in  part  due  to 
its  action  on  the  mucous  membrane — to  the  swelling  and  desquamation  of  the 
epithelium  and  thrombosis  of  the  smaller  vessels  of  the  kidneys — hence 
Samoilow  holds  that  the  large  doses  of  iodide  of  potassium  recommended  by 
Keyes  are  dangerous. 

Effects  of  Alcohol  on  the  Digestive  Functions  in  the  Normal 
and  in  the  pathological  states. 

Dr.  a.  Gluzinski  has  examined  anew  this  much  debated  question  [Deut. 
Archivf.  hlin.  Medicin,  vol.  39,  1886).     His  conclusions  are  as  follows: 

Alcohol  disappears  rapidly  from  the  stomach.  Two  phases  of  the  eifects 
on  digestion  are  to  be  noted :  in  the  first,  there  is  a  marked  diminution  in  the 
power  to  digest  albuminous  substances;  the  second  phase  commences  after 
the  elimination  of  the  alcohol,  and  during  this  period  the  functional  activity 
of  the  stomach  is  such  that  digestion  is  completed  somewhat  earlier  than  in 
the  normal  state.  Alcohol  in  the  first  phase,  inhibits  the  activity  of  pepsin, 
but,  on  the  other  hand,  stimulates  the  gland  elements,  in  consequence  of  which 
during  the  second  phase  there  is  a  more  abundant  production  of  hydrochloric 
acid.  Dr.  Gluzinski  finds,  therefore,  that  a  small  amount  of  alcohol  exerts  a 
favorable  influence  on  the  digestion  of  healthy  persons. 

In  diseased  states,  after  the  absorption  of  a  certain  amount  of  alcohol,  the 
two  phases  of  digestion  are  much  less  pronounced,  and  hence  the  use  of 
alcoholic  drinks  is  not  to  be  recommended  in  such  morbid  conditions  of  the 
digestive  apparatus  as  dyspepsia. 

Pilocarpine  in  Catarrh  of  the  Tympanum. 

KosENGARTEN  has  recently  reported  the  good  effects  obtained  by  him  in 
catarrh  of  the  middle  ear,  by  subcutaneous  injections  of  pilocarpine  {Zeitschrift 
fur  Ohrenheilkunde,  1886,  vol.  xiv.,  quoted  in  Bull,  Gen.  de  Therap.,  April  15, 
1887). 

Politzer  was  the  first  to  call  attention  to  the  use  of  pilocarpine  in  recent 
affections  of  the  labyrinth,  and  these  observations  were  confirmed  subse- 
quently by  Moos  and  Wolff,  and  still  more  recently  by  Jacobson.  Kosen- 
garten  conceived  the  notion  of  making  pilocarpine  injections*  in  chronic 
troubles  of  the  middle  ear,  and  they  have  proved  to  be  highly  useful. 
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The  Hypodermatic  Injection  of  the  Insoluble  Salts  of  Mercury. 

The  treatment  of  syphilis  by  the  subcutaneous  injection  of  mercurial  salts 
yet  remains  an  undecided  question.  In  an  elaborate  historical  and  critical 
review  of  the  subject,  Dr.  Guelpa  seeks  to  establish  some  principles  for  more 
accurate  guidance  [Bui.  Gtn.  de  Therap.,  April  15,  1887). 

The  method  of  Scarenzio,  set  forth  in  his  great  work,  has  been  the  point  of 
departure  in  recent  times  in  the  therapeutical  applications  of  mercury  subcu- 
taneously.  Calomel  and  the  yellow  oxide  are  the  mercurial  salts  employed  by 
him,  and  his  conclusion  was  that  the  hypodermatic  method  is  superior  to 
friction  or  fumigation.  The  next  most  important  contributions  to  the  subject 
were  made  by  Smirnoff,  who  occupied  himself  with  determining  the  best 
site  for  the  injections,  as  well  as  the  general  principles  applicable.  Smirnoff 
advises  that  the  depression  in  the  hip  behind  the  great  trochanter  be  selected 
for  the  operation,  because  here  the  areolar  tissue  is  abundant,  loose,  and 
extensible.  Suitable  care  taken,  abscesses  do  not  form,  and  the  pain  and  dis- 
comfort are  reduced  to  the  minimum.  If  mercurialism  occur,  Smirnoff  holds 
that  it  is  due  to  impure  air,  and  the  mercurial  vapor  generated  in  an  apart- 
ment occupied  by  many  subjects  undergoing  the  mercurial  treatment.  It 
follows  that  careful  attention  to  ventilation  and  to  the  supply  of  pure  air 
becomes  necessary  to  success. 

Smirnoff  concludes  that  the  hypodermatic  method  is  required  where  prompt 
results  are  necessary;  that  it  is contraindicated when  mercurial  periostitis  has 
appeared ;  that  it  is  the  most  convenient  and  simple  of  the  methods  used ; 
that  it  is  applicable  to  all  ages  and  stages  of  the  disease ;  that  it  is  superior 
in  efficacy  to  the  treatment  by  inunction,  and  more  active  than  any  other 
mercurial  plan. 

Dr.  Guelpa,  in  concluding  his  memoir,  states  that  he  has  not  yet  attained 
to  a  final  conviction  on  the  subject,  but  he  expresses  the  opinion  based  on  an 
unprejudiced  examination  of  the  question,  that  the  hypodermatic  injection  of 
the  salts — especially,  perhaps,  of  the  insoluble  salts  of  mercury — must  be 
regarded  as  a  method  of  treating  syphilis  of  general  utility,  and  in  a  special 
case  incontestably  superior  to  all  other  plans. 


The  Preventive  Treatment  of  Syphilis. 

Prof.  Neumann  has  recently  published  the  results  of  his  clinical  work  in 
this  department  (abstracted  in  the  Bull.  Gen.  de  Therap.,  Feb.  15, 1887).  The 
so-called  "  preventive  treatment "  consists  in  excision  of  the  induration  and 
mercurial  inunctions.  Neumann  finds  that  extirpation  of  the  local  disease 
does  not  prevent  general  infection,  nor  does  the  mercurial  inunction  prove 
more  efficient  in  this  respect. 

The  expectant  treatment  is  rejected  by  him  because  of  the  great  length  of 
time  required,  because  such  subjects  continue  to  be  a  source  of  infection,  and 
because  the  ulterior  accidents  are  often  very  serious  in  character. 

Finger,  of  Vienna,  although  regarding  excision  as  possibly  successful, 
thinks  it  hazardous  on  the  whole.  He  is  opposed  to  the  preventive  method 
and  expectancy,  and  still  maintains  the  superiority  of  iodine  and  mercury 
in  the  treatment  of  all  the  manifestations  of  syphilis. 
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Treatment  of  Neuralgia  of  the  Fifth  Nerve. 

Prof.  Gussexbauer  {Prag.  med.  Wochenschrift,  No.  31,  1886,  quoted)  re- 
marks that  trigeminal  neuralgia  is  very  frequently  a  reflex  action  proceeding 
from  the  intestines  in  the  course  of  an  obstinate  constipation.  In  33  cases 
under  his  observation  there  were  but  3  requiring  surgical  interference,  and  in 
the  others  cures  were  obtained  by  methodical  treatment  of  the  constipation. 
In  most  of  the  cases  sensible  amelioration  occurred  in  about  fifteen  days  of  the 
treatment.  The  measures  employed  consisted  in  cold  enemata,  fomentations, 
and  cold  frictions  of  the  abdomen. 


Cocaine  in  Cardiac  Asthenia. 

Noorden  {Berliner  hlin.  Wochenschrift,  No.  51,  1886)  has  had  good  results 
{veritablement  merveilleux)  in  pseudo-angina  pectoris  by  the  use  of  cocaine. 
He  offers  no  explanation  of  its  utility,  but  compares  its  action  in  these  cases 
to  that  obtained  by  Bescharner  in  bronchial  asthma. 


The  Formiates  and  their  Disposal  in  the  Organism. 

MM.  Grehaut  and  Quinquad  publish  in  the  Archives  de  Physiologic,  April 
1,  1886,  an  elaborate  research  on  the  disposition  made  of  the  formiates  when 
introduced  into  the  body.  {Recherches  sur  les  Formiates  Introduits  dans  V  Or- 
ganisme.)  It  will  suffice  to  give  their  conclusions.  Although  not  a  matter  of 
immediate  practical  importance,  the  facts  may  serve  to  explain,  or  suggest  by 
analogy,  how  similar  substances  act  under  corresponding  conditions. 

MM.  Grehaut  and  Quinquad  conclude  that  when  formiate  of  soda  is  intro- 
duced into  the  digestive  canal  or  thrown  into  the  blood,  it  is  eliminated  by 
the  kidneys  without  undergoing  decomposition,  and  that  the  urine  contains 
no  more  than  the  usual  proportion  of  carbonates. 


Hot  Water  tn  Acute  Prostatitis. 

Dr.  Cazeaux  ( These  de  Paris,  1886)  finds  that  hot  water  enemata  and  appli- 
cations to  the  perineum  are  very  effective  at  the  onset  of  prostatitis  and  before 
the  occurrence  of  suppuration.  He  advises  water  at  the  temperature  of  130° 
F.,  to  be  used  by  the  irrigator  three  times  a  day  to  the  perineum  and  in  the 
rectum. 


Massage  in  Sciatica. 

Prof.  Max  MtJLLER  advocates  the  methodical  use  of  massage  in  sciatica. 
\DeuL  medinis.  Wochenschrift,  No.  24, 1886.)  Of  a  group  of  fifteen  patients  of 
rarying  ages,  he  succeeded  admirably  in  all  by  this  treatment.  All  of  them 
rere  severe  cases,  having  intense  pain  and  considerable  disorder  of  motility. 
Massage  was  applied  in  the  ordinary  way,  the  patient  lying  on  the  healthy 
side.  The  first  seances  were  painful,  but  the  irritability  of  the  nerves  rapidly 
subsided,  and  after  a  few  treatments  no  pain  was  caused  by  it  and  permanent 
relief  was  obtained. 
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Sparteine. 

This  new  cardiac  remedy,  so  much  praised  by  Prof.  Germain  See,  has  been 
studied  by  Dr.  Stoessel,  of  Vienna,  and  his  observations  appear  in  the  Cen- 
tralblattf'dr  die  gesammte  Therapie  of  April,  1887. 

After  a  statement  of  the  opinions  given  by  See,  Dr.  Stoessel  narrates  his 
own  experiences.  In  respect  to  the  value  of  sparteine  in  the  condition  of 
arhythmia  of  the  heart,  due  to  weakness  of  the  heart- muscle,  he  does  not 
agree  with  Prof.  See,  who  maintains  that  it  is  superior  to  digitalis  here. 
Especially  does  Dr.  Stoessel  find  sparteine  inferior  to  digitalis  in  the  irregular 
rhythm  and  weakness  due  to  fatty  degeneration  of  the  heart. 

Another  fact,  showing  the  superiority  of  digitalis,  is  that  this  remedy  is  an 
efficient  diuretic,  while  sparteine  has  little  or  no  action  on  the  kidneys. 


Salol. 

In  the  Therapeut.  Monatsh.,  p.  47, 1887,  Bielchowski  publishes  the  results  of 
his  experience  with  salol  in  acute  rheumatism.  In  the  quantity  of  5  grammes 
a  day  (75  grains)  it  acts  promptly  in  arresting  the  disease,  and,  when  a  relapse 
occurs,  a  single  dose  will  usually  prove  immediately  successful. 

Rosenberg  has  also  employed  it  with  complete  success.  Its  advantages  are, 
that  it  does  not  disturb  the  digestive  organs,  and  is  not  difficult  to  administer; 
but  the  chief  point  is,  the  curative  power,  which  is  so  much  greater  than  the 
salicylates  have,  but  there  is  no  evidence  to  show  that  it  succeeds  better  than 
other  agents  in  preventing  the  cardiac  complications. 

We  submit  some  further  observations  on  salol,  that  our  readers  may  have 
the  data  for  forming  correct  conclusions.  A  full  abstract  from  a  paper  by 
Dr.  Fr.  Eduard  Georgi,  is  published  in  the  Centralblatt  fur  die  Therapie  for 
April,  1887,  from  which  we  obtain  the  facts  here  given. 

As  regards  the  topical  use  of  salol.  Dr.  Georgi  did  not  find  it  superior  to  the 
remedies  now  employed  for  the  relief  of  nasal  and  pharyngeal  diseases.  By 
the  stomach  it  may  be  given  in  doses  of  10  to  30  grains  without  inconvenience. 
In  a  case  of  febrile  icterus  it  had  a  rapid  effect,  both  in  reducing  the  fever 
and  clearing  up  the  jaundice.  It  proved  to  be  effective  in  lessening  the  tem- 
perature of  the  phthisical  also. 

In  pyonephritis,  cystitis,  etc.,  it  was  found  to  be  very  active  in  checking 
suppuration,  and  preventing  and  removing  the  products  of  decomposition  of 
the  urine. 

In  acute  rheumatism  Georgi  ascertained  it  to  be  exceedingly  valuable,  one 
or  two  doses  often  relieving  the  pain  entirely,  and  in  all  cases  relief  was 
obtained  in  two  or  three  days.  Two  grammes  (30  grains),  in  the  twenty-four 
hours,  were  found  to  be  sufficient,  and  it  was  rarely  necessary  to  administer 
more  than  ten  to  twelve  grammes  (150  to  180  grains),  in  all,  to  effijct  the 
removal  of  the  rheumatic  pains.  When  this  was  accomplished,  the  dose  was 
reduced  to  15  grains  a  day  until  complete  recovery.  Relapses  were  not 
frequent.  The  largest  dose  given  caused  no  unpleasant  sensations,  and  only 
in  three  out  of  twenty  cases  was  buzzing  in  the  ears  brought  on.  Weakness 
of  the  heart,  small  pulse,  or  indications  of  collapse,  never  occurred.  As  an 
antipyretic  in  febrile  disease  salol  proved  to  be  certain  in  its  action  and 
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powerftil,  but  massive  doses  are  necessary — from  30  to  60  grains.     Unlike  the 
other  antipyretics  of  this  group,  salol  induced  but  moderate  perspiration. 


loDOL  AND  Iodoform. 

ScHNiRER  makes  {Semaine  Mtdicale,  1886,  p.  406,  quoted  hj  Bull.  Gen.  de 
Therap.,  February  15,  1887)  some  observations  on  the  comparative  utility  of 
iodoform  and  iodol. 

As  the  odor  of  iodoform  is  so  strong,  diffusive,  and  penetrating,  iodol  is  a 
happy  substitute,  since  it  has  but  little  taste  or  odor.  It  is  a  brown  powder, 
which  may  be  used  topically,  or  taken  internally,  in  the  quantity  of  25  to  50 
centigrammes  (4  to  8  grains).  Experience  has  confirmed  the  original  state- 
ments as  to  its  utility.  It  is  equally  effective  with 'iodoform,  and  can  be  sub- 
stituted for  the  latter  in  the  whole  range  of  the  topical  uses,  and  probably, 
also,  for  internal  administration. 


Chlorhydrate  of  Pereirine. 

In  a  recent  communication  {Bull.  G'en.  de  Therop.,  April  15,  1887)  Dr. 
Ferreira,  of  Brazil,  calls  attention  to  the  power  of  chlorhydrate  of  pereirine 
in  the  cure  of  malarial  infection.  This  alkaloid  is  obtained  from  a  member  of 
the  Apocynacese,  which  grows  spontaneously  and  in  great  abundance  in 
Brazil.  The  dose  prescribed  by  Dr.  Ferreira  is  two  grammes  (about  3ss),  in 
two  parts,  at  a  half-hour  interval.  He  finds  it  an  efficient  antiperiodic,  less 
irritating  to  the  stomach  than  quinine,  and  sometimes  successful  when  quinine 
has  entirely  failed.     It  appears  to  be  more  useful  in  the  acute  cases. 
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*    On  some  Cases  of  Infectious  Cerebro-spinal  Meningitis,  with 
Remarks  on  the  Diagnosis  of  the  Disease. 

Senator  {Charite  Annalen,  x'l.  248,  1886)  reports  eight  cases  of  this  affec- 
tion, and  emphasizes  the  difiiculty  attending  its  diagnosis.  The  disease  can 
be  most  easily  confounded  with  typhoid  fever,  tetanus,  and  wij:h  other  forms 
of  meningitis  cerebro-spinalis.  But  even  in  cases  of  cerebral  hemorrhage 
into  the  meninges  or  ventricles,  where  decided  stiffness  of  the  neck  is  com- 
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bined  with  spasm  and  contractures  of  the  extremities,  a  confusion  with  cere- 
bro-spinal  meningitis  may  arise,  especially  as  absence  of  the  tendon  reflexes 
is  observed  in  severe  cases  of  the  latter  affection. 

Acute  rheumatic  arthritis  of  the  articulations  of  the  vertebral  column,  nar- 
cotic poisons  and  those  producing  spasm,  uraemia,  diabetic  coma  and  the 
nearly  allied  coma  of  other  dyscrasic  conditions,  are  also  to  be  borne  in 
mind  in  forming  a  diagnosis.  The  previous  history  of  the  disease  in  each 
case  is  of  the  greatest  importance,  since  in  other  disorders  the  symptoms 
usually  do  not  occur  in  the  same  order  as  in  cerebro-spinal  meningitis.  At 
the  height  of  the  disease  there  are  to  be  observed  a  stiffness  of  the  neck,  various 
eruptions  of  the  skin — especially  herpes,  fever,  and  sweats  which-are  not 
critical.  The  swellings  of  the  joints,  which  develop  later  in  the  disease,  are 
of  diagnostic  import.  In  one  case  it  was  observed  that  the  diazo  reaction 
was  absent.  This  feature,  if  confirmed,  would  be  of  importance  as  distin- 
guishing the  disease  from  tvphoid. 

Mountain  Fever. 

In  a  "Report  on  the  Topography,  Botany,  Climatology,  and  Diseases  of 
Surprise  and  Goose  Lake  Valleys,  California,"  by  Kober,  we  find  a  short 
notice  of  mountain  fever.  He  says  that  it  differs  essentially  from  the  clinical 
pictures  of  enteric  and  remittent  fevers,  and  represents,  he  believes,  a  union 
of  the  typhoid  and  malarial  poisons.  The  disease  is  ushered  in  by  a  chill  or 
chilly  sensation,  repeated  during  two  or  three  days.  There  is  some  aching  of 
the  head  and  of  nearly  every  part  of  the  body.  The  tongue  is  covered  with 
a  thick  yellowish  or  bluish  fur,  but  with  the  borders  and  tip  clean  and  red. 
Often  there  is  slight  pharyngeal  and  nasal  catarrh.  The  temperature  reaches 
101°-104°  F.,  and  in  the  first  stage  of  the  disease  especially  exhibits  marked 
exacerbations  and  remissions,  suggestive  of  quotidian  and  remittent  fevers. 
The  pulse  is  90-110  and  full;  epistaxis  and  abdominal  symptoms  are  rare  in 
the  early  stages;  there  is  no  eruption;  herpes  is  common;  sweating  m^ore 
common  than  in  typhoid.  The  fever  continues  four  or  five  weeks,  and  in  the 
graver  forms  abdominal  and  adynamic  symptoms  develop.  Early  treatment 
usually  cuts  the  disease  short;  but  if  neglected,  it  runs  into  the  typhoid  stage 
and  quinine  has  no  curative  influence.  He  has  often  seen  the  disease  attack 
men  who  have  lived  in  places  where  it  seems  impossible  that  the  typhoid 
germ  could  have  existed.  He  thinks  it  likely  that  this  was  obtained  from  the 
pollution  of  some  of  the  mountain  streams  by  beaver  dams  and  large  game. 
The  author  agrees  with  Hoff  (Amer.  Journ.  Med.  Sci.,  for  January,  1880), 
who,  following  Woodward,  calls  the  affection  typho-malarial  fever,  and 
believes  that  it  is  a  hybrid  disease — i.  e.,  typhoid,  modified  by  intermittent. 
He  says  that  it  begins  as  an  intermittent,  and  that  this  stage  is  followed  in 
two  weeks  by  the  typhoid  stage,  which  lasts  about  four  weeks,  and  exhibits 
the  typical  typhoid  symptoms.  A  postscript  by  Woodward  confirms  him  in 
the  statement  that  necropsies  almost  always  reveal  the  lesions  of  typhoid. 

This  would  seem  to  be  conclusive,  but  it  is  but  right  to  say  that  opinions 
are  somewhat  divided.  Smart  (Amer.  Journ.  Med.  Sci.,  34,  1878)  claims 
that  mountain  fever  is  only  a  malarial  remittent  with  adynamic  tendencies. 
HiRSCH  {Handb.  of  Oeog.  and  Hist.  Path.,  Eng.  transl.,  1883)  refers  to  it  as  a 
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variety  of  malaria.  There  is  also  some  unfortunate  confusion  in  the  name 
employed.  Squire,  in  the  last  number  of  this  journal,  describes  typho- 
malarial  fever  as  malarial  fever  which  has  assumed  the  adynamic  type  present 
in  typhoid  fever,  and  applies  the  name  "malarial  enteric"  to  those  cases  in 
which  there  is  a  union  of  both  diseases,  as  seems  to  be  the  case  in  mountain  fever. 


The  Microorganisms  in  the  Varicella  Vesicle. 

GuTTMANN  (  Vvfchow's  Archiv,  B.  cvii.  H.  2,  259)  has  investigated  the  con- 
tents of  the  vesicles  in  three  cases  of  varicella,  with  regard  to  the  presence  of 
bacteria.  In  cultures  made  upon  agar-agar,  he  discovered  three  varieties  of 
cocci :  1st,  the  Staphylococcus  aureus ;  2d,  one  which  he  names  Staphylococcus 
viridis  fiavescens,  which  is  characterized  upon  the  culture  medium  by  a  color 
at  first  resembling  that  of  an  unripe  lemon,  and  later  becoming  more  yellow. 
It  is  never  white;  3d,  a  coccus  exhibiting  on  agar-agar  culture  a  white  color. 

Inoculations  of  these  cultures  upon  animals  were  without  result,  except  in 
the  case  of  the  Staph,  aureus,  which  proved  fatal  in  one  instance.  Guttmann 
believes  that  cocci  of  various  other  species  may  occur  in  the  varicella  vesicles, 
and  refers  to  a  species  previously  reported  by  Bareggi. 


^ 


Peripheral  Neuritis.^ 


In  discussing  this  subject  in  the  Brit.  Med.  Journal,  1887,  p.  6,  Eoss  says  that 
the  symmetrical  manner  in  which  the  disease  usually  attacks  the  body  shows 
that  at  least  in  the  majority  of  cases  it  is  produced  by  some  poison  in  the 
blood.  Thus  salts  of  lead,  arsenic,  and  probably  of  copper  and  other  metals 
are  capable  of  giving  rise  to  it.  In  a  second  group  of  cases  the  disease  is  caused 
by  alcoholic  excess,  the  fumes  of  bisulphide  and  oxide  of  carbon,  and  proba- 
bly by  the  abuse  of  chloral  and  chloroform.  It  has  also  been  observed  in 
advanced  diabetes.  A  third  variety  arises  from  animal  poison.  Diphtheritic 
paralysis  is  the  best  known  instance  of  this.  It  is  also  to  be  observed  in 
syphilis,  smallpox,  scarlet  fever,  measles,  typhoid,  typhus,  intermittent  fever, 
dengue,  tuberculosis,  leprosy,  and  beri-beri.  It  is  probable  that  it  may  be 
caused  by  rheumatism,  and  that  the  wasting  of  the  extensors  seen  in  chronic 
rheumatoid  arthritis  is  due  to  a  neuritis  of  the  neighboring  nerves.  There  is 
also  an  idiopathic  multiple  neuritis. 

The  symptoms  consist  in  more  or  less  widely  distributed  atrophic  paralysis. 
Boss  has  never  been  able  to  assure  himself  that  active  spasm  preceded  the 
paralysis  in  any  case.  The  condition  of  the  cutaneous  reflexes  varies.  With 
a  very  few  exceptions,  the  patellar  reflex  has  been  wanting  in  all  recently 
reported  cases  of  alcoholic,  diphtheritic,  and  other  forms  of  neuritis  of  the 
lower  extremities.  The  knee-jerk  is  sometimes  absent  in  lead  poisoning,  even 
when  the  muscles  of  the  lower  extremities  are  not  appreciably  involved.  Yet 
the  failure  of  the  patellar  reflex  is  a  valuable  but  not  an  absolute  sign  of  neu- 
ritis. The  electrical  test  aflfords  conclusive  evidence  in  the  majority  of  cases. 
The  faradic  excitability  of  the  affected  nerves  and  muscles  is  lessened  or  abol- 
ished, and  the  reaction  of  degeneration  is  detected  with  the  galvanic  current. 
The  paralysis  affects  especially  the  extensors,  as  is  well  seen  ^in  the  "  wrist- 
drop" of  lead  palsy.  That  following  alcohol,  bisulphide  of  carbon,  the  animal 
poisons,  and  even  arsenic,  usually  attacks  the  extensors  of  the  lower  extremi- 
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ties  first.  Paralysis  of  the  extensors  of  the  forearm  soon  follows  in  alcoholic 
neuritis,  then  the  thighs  and  upper  arm,  then  the  flexors  of  the  leg  and  fore- 
arm, and  finally  even  the  muscles  of  the  trunk  may  become  involved. 
/ — In  diplitheritic  piirulysia  the  yoffpalate  is  the  first  to  be  affected  ;  then  the 
muscles  of  the  eye,  and  after  some  time  the  lower  extremities.  The  arms  are 
seldom  involved^ 

^he  paralysis  of  the  extensors  in  neuritis  produces  a  temporary  or  perma- 
nent flexionof  the  limb,  simulating  a  spasm  of  the  flexors.^ 
CTl!^sensory'disturbances  accompanying  the  paralysis  resemble  considerably 
those  of  locomotor  ataxi^ 

e^'he  disease  may  most  easily  be  confounded  with  chronic  poliomyelitis, 
Landry's  paralysis,  and  locomotor  ataxia.  From  the  first  it  is  distinguished 
by  the  presence  of  well-marked  sensory  phenomena,  and  by  the  order  in 
which  the  muscles  are  attacked.  From  the  second  it  differs  in  exhibiting  the 
reaction  of  degeneration  with  marked  sensory  disturbances  and  wasting  of  the 
muscles.  From  the  third  it  differs  in  many  respects,  but  the  character  of  the 
gait  is  sufficient  to  distinguish  it.  We  observe,  namely,  in  neuritis  a  peculiar 
elevation  of  the  knee  in  walking,  with  a  drooping  of  the  toes,  and  an  unusual 
exposure  of  the  sole  of  the  foot  to  one  standing  behind  the  patient.  Such  a 
case  is  unable  to  elevate  the  toes  if  sitting  on  a  chair  with  the  soles  flat  on 
the  floor. 

As  regards  the  pathological  anatomy  of  the  disease,  the  author  shows  that 
opinions  are  now  generally  agreed  that  the  lesion  is  seated  in  the  nerves 
themselves  and  not  in  the  cord. 


On  Pseudo-Tabes  from  Arsenical  Poisoning. 

Dana  {Brain,  xxxvi.  456, 1887)  reports  two  cases  and  makes  a  careful  study 
of  the  literature  of  arsenical  paralysis,  appending  over  100  references.  He 
concludes  that  there  are  two  forms  of  this,  just  as  there  are  of  diphtheritic  and 
alcoholic  paralysis. 

1.  The  ordinary  arsenical  paralysis,  in  which  the  motor  affection  and  the 
atrophy  are  more  marked  than  the  sensory  derangement. 

2.  Arsenical  pseudo-tabes,  in  which  there  is  no  pronounced  motor  paralysis, 
but  decided  sensory  disturbance,  especially  ataxia. 

It  is  entirely  improbable  that  either  of  these  forms  is  due,  as  a  rule,  to  a  dif- 
fuse myelitis,  but  rather  to  a  multiple  neuritis ;  just  as  is  the  case  in  paralysis 
from  lead,  alcohol,  diphtheria,  and  probably  from  other  infections  and  poisons. 


On  the  Early  Recognition  of  General  Paralysis  of  the  Insane; 
AND  the  Relation  between  this  Disease,  Tabes  Dorsalis,  and 
Disseminated  Sclerosis. 

J.  Syer  Bristowe,  in  an  address  reported  in  the  British  Medical  Journal 
for  1887,  p.  1,  states  that,  although  typical  cases  of  general  paralysis  are  easily 
diagnosticated,  yet,  in  many  instances,  especially  in  the  early  stage,  at  a 
time  when  a  diagnosis  is  so  much  to  be  desired,  the  recognition  of  the  nature 
of  the  disorder  is  difficult,  if  not  impossible. 

He  gives  a  synopsis  of  the  symptoms,  mentioning  the  fact  that  epileptiform 
attacks  and  other  mental  derangements  may  occur  in  all  these  disorders.     In 
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general  paralysis  of  the  insane  the  paralytic  symptoms  are  most  pronounced 
in  connection  with  the  organs  of  speech.  The  usual  duration  of  the  disease 
is  said  to  be  two  or  three  years,  but  it  is  probable  that  early  indications,  con- 
sisting oii^slight  degrees  of  some  of  the  characteristic  phenomena,  may  be 
detected  by  the  careful  observer  years  before  the  first  outspoken  symptoms 
become  noticeable. 

Bristowe  reports  a  series  of  interesting  cases  of  general  paralysis,  illus- 
trating the  occasional  difficulty  of  diagnosis.  In  one  patient,  for  example, 
with  fairly  characteristic  signs  of  general  paralysis  were  associated  symptoms 
both  of  tabes  and  of  disseminated  sclerosis.  In  this  and  in  several  other  cases 
delusions  never  occurred.  He  then  describes  three  cases,  probably  of  loco- 
motor ataxia,  in  which,  however,  there  was  so  much  mental  disturbance  that 
the  diagnosis  might  be  open  to  question. 


SuDDEiT  Death  in  Pleurisy. 

Weill  {Rev.  de  Med,,  1887,  33-64)  reports  a  case  of  sudden  death  in  pleu- 
risy, and  gives  the  notes  of  twenty-six  others  gathered  from  the  literature,  and 
which  seem  to  him  to  fill  the  conditions  of  an  exitus  truly  sudden.  He 
excludes  all  cases  of  death  from  increasing  asphyxia  lasting  some  hours ;  and 
omits,  too,  all  those  in  which  thoracentesis  had  been  performed,  and  death 
followed  immediately  or  more  remotely.     His  conclusions  are  as  follows  : 

1.  Sudden  death  in  pleurisy  appears  to  be  associated  with  certain  lesions, 
of  which  the  principal  are — thrombosis  or  embolism  of  the  heart  and  of  the 
pulmonary  artery ;  sudden  oedema  of  the  lung  on  the  side  non-affected  with 
pleurisy ;  alterations  of  the  myocardium.  These  last  often  escape  notice  at  the 
autopsy,  since  they  demand  the  aid  of  the  microscope  for  their  detection.  In 
some  cases  no  cause  at  all  can  be  found. 

2.  Cases  of  death  attributed  to  simple  functional  trouble,  such  as  severe 
syncope ;  or  to  mechanical  interference,  as  displacement  of  the  heart,  torsion 
of  the  vessels,  the  bending  of  the  ascending  vena  cava  at  a  right  angle ;  or  to 
hypothetical  lesions,  as  capillary  embolism  of  the  brain ;  ought  to  be  admitted 
with  great  reserve. 

3.  Sudden  death  may  occur  in  the  most  diverse  varieties  of  pleurisy.  The 
affection  maybe  on  either  side  (oftener  the  right)  ;  acute  or  chronic;  with 
the  effusion  increasing,  stationary,  or  decreasing.    The  liquid  is  usually  serous. 

4.  Pleurisy  ending  in  sudden  death  may  or  may  not  be  accompanied  by 
peculiar  symptoms.  There  may  be  increase  of  dyspnoea,  premonitory  syn- 
cope, and  irregular  pulse.  Very  often  death  occurs  when  the  case  appears  to 
be  making  most  satisfactory  progress.  It  is  usually  produced  by  some  sudden 
effort. 

5.  Treatment  is,  of  course,  useless,  when  we  have  to  do,  for  example,  with 
lesions  of  the  myocardium.  The  prophylactic  treatment  in  other  cases  is 
thoracentesis.  It  is  indicated  either  in  the  acute  or  chronic  stage  if  threaten- 
ing symptoms  be  present,  or  if  there  be  increase  of  the  intra-pleural  pressure. 


On  Cases  of  Valvular  Disease  of  the  Heart,  Existing  for  over  . 
Five  Years  without  Serious  Symptoms, 

Sir  Andrew  Clark  {Brit.  Med.  Journ.,  260,  325,  370,  1887)  extracts  from 
the  clinical  histories  of  his  office  patients  since  1873,  684  cases  in  which  there 
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existed  well-marked  chronic  valvular  disease  of  the  heart,  not  indicated  by 
any  symptom,  and  not  interfering  with  the  patient's  health.  A  series  of 
elaborate  tables  accompanies  the  text.  Concerning  the  diseases  for  which  the 
patients  were  receiving  treatment,  it  appears  that  nearly  one-half  were  affec- 
tions of  the  digestive  system,  and  about  one-fifth  diseases  of  the  nervous  system. 

The  author  relates,  by  way  of  illustration,  a  number  of  very  interesting  and 
instructive  cases,  not  included  in  the  tables,  showing  that  the  evidences  of 
the  gravest  cardiac  lesions  could  coexist  with  excellent  health. 

Many  of  the  patients  had  been  told  by  physicians  previously  in  attendance 
that  they  could  live  but  a  short  time.  To  others  the  strictest  rules  of  diet  and 
of  exercise  had  been  given,  with  the  result  that  both  health  and  happiness 
suffered  greatly.  For  all  of  these  cases,  Clark  recommended  a  return  to  the 
ordinary  hygienic  regime  necessary  for  the  physiological  conditions  of  life. 
He  warns  us,  however,  that  this  is  only  suitable  to  chronic  and  stationary 
cases.  When  the  heart  is  irritable,  irregular,  or  frequent;  when  the  mur- 
murs vary  in  character  and  intensity,  or  when  there  is  any  febrile  action,  pa- 
tients must  be  kept  at  rest,  and  the  lightest  diet  administered.  Any  other 
course  is  most  unsafe. 

The  author  next  reports  several  cases  showing  that  well-established  cardiac 
lesions  having  lasted  several  years,  and  due  to  inflammation  of  the  valves, 
may  in  later  years  entirely  disappear.  This  may  be  observed  in  the  case  of 
the  mitral  bruit  often  heard  in  chorea,  and  dependent  on  organic  changes. 
These  murmurs  of  chorea,  in  fact,  usually  disappear  eight  or  nine  years  after 
the  attack.  The  same  disappearance  of  all  evidence  of  disease  can  often  be 
observed  years  after  a  rheumatic  endocarditis  had  produced  a  loud  systolic 
murmur.  Although  such  recoveries  are  often  seen  in  the  young,  yet  they 
sometimes  take  place  in  the  old,  and  the  author  quotes  cases  in  substantiation 
of  this  fact.  Even  well-marked  valvular  defects  of  a  degenerative  nature 
may  in  rare  cases  disappear.  There  must  be  differenticB  between  the  histories, 
habits,  surroundings,  occupations,  etc.,  of  those  who  suffer  and  die  of  heart 
disease,  and  of  those  who  are  not  in  the  least  incommoded  by  its  presence. 

According  to  Clark,  the  factors  necessary  in  mitral  disease  for  the  exemp- 
tion from  unpleasant  cardiac  symptoms,  and  for  the  continuance  in  the  duties 
and  enjoyments  of  life,  are  as  follows :  1,  good  generalhealth ;  2,  just  habits  of 
living;  3,  no  exceptional  liability  to  rheumatic  or  catarrhal  affections;  4,  ori- 
gin of  the  valvular  lesion  independently  of  degeneration;  5,  existence  of  the 
valvular  lesion  without  change  for  over  three  years;  6,  sound  ventricles  with 
moderate  frequency  and  general  regularity  of  action ;  7,  sound  arteries,  with  a 
normal  amount  of  blood  and  tension  in  the  smaller  vessels;  8,  free  course  of 
blood  through  the  cervical  veins ;  9,  freedom  from  pulmonary,  hepatic,  and 
renal  congestion.  The  prognosis  in  aortic  disease  is  not  so  favorable  even 
under  the  same  conditions. 


On  the  General  Pathology  of  Heart  Diseases. 

We  make  the  following  extracts  from  the  posthumous  paper  of  Schott  on 
this  subject  {Zeitsch.  f.  Min  Med.,  B.  xii.  H.  4,  295) : 

Insufficiency  of  the  heart  muscle.     This  may  be  absolute  or  relative.     In  absow^ 
lute  insufficiency  there  is  no  obstruction  to  the  circulation,  but  an  absolute 
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diminution  of  muscle  power.  The  heart  muscle,  like  other  muscles,  is  sub- 
ject to  atrophic  changes  from  improper  nutrition,  lack  of  bodily  and  mental 
exercise,  accumulation  of  fat,  etc.  "Fatty  heart"  can  be  cured  without  any 
loss  of  weight;  but  the  usual  treatment  of  obesity  may  act  very  injuriously 
on  the  heart  by  affecting  the  general  nutrition.  In  very  fat  persons  of  great 
bodily  and  mental  energy  the  heart  retains  its  strength,  as  do  other  muscles. 
In  purely  relative  insufficiency  there  is  some  obstruction  to  the  circulation, 
but  the  heart  muscle  preserves  its  normal  power.  In  reality,  however,  rela- 
tive insufficiency  is  almost  always  combined  with  some  loss  of  muscular 
strength.  Complete  compensation  may  exist  or  become  developed. 
Dilatation.     Of  this  he  makes  two  classes : 

1.  Dilatation  w^hich  necessarily  accompanies  certain  valvular  lesions  This, 
with  muscular  hypertrophy,  forms  an  essential  factor  of  the  compensation.  It 
may  be  called  "compensatory  dilatation."  It  is  exemplified  in  the  left  ven- 
tricle in  aortic  and  mitral  disease. 

2.  The  second  form  is  characteristic  of  diseases  of  the  muscle  substance 
and  of  insufficient  compensation.  It  is  only  the  expression  of  an  engorge- 
ment of  the  heart  with  blood,  and  might  be  named  "  dilatation  of  engorge- 
ment." It  is  very  well  represented  by  dilatation  of  the  right  heart  following 
valvular  disease- of  the  left  side,  and  by  that  of  the  left  heart  due  to  renal 
disease.  It  is  produced  by  an  imperfect  emptying  of  the  ventricle  during 
systole.  Dilatations  of  this  form  disappear  with  the  development  of  complete 
compensation.  After  a  few  minutes  of  proper  gymnastic  exercise,  the  per- 
cussion boundaries  of  the  heart  sometimes  become  lessened.  On  the  other 
hand,  various  causes  may  visibly  increase  the  dilatation,  as  shown  by  the 
cardiac  dulness. 

The  cardiac  inurmurs.  In  numbers  of  cases  murmurs  which  were  judged 
to  be  organic  disappeared  after  a  time.  This  is  a  strong  proof  that  there  had 
been  no  anatomical  lesion.  The  sudden  appearance  and  disappearance  of 
murmurs  may  very  often  be  observed.  A  murmur  may  sometimes  be  made 
to  vanish  in  a  few  minutes  through  the  diminution  of  dilatation  produced  by 
light  gymnastics.  The  transition  from  mitral  murmur  to  a  divided  (gespaltene) 
tone,  which  is  often  detected,  is  a  probable  proof  of  an  abnormal  action  of  the 
papillary  muscle  and  of  the  absence  of  a  valvular  lesion.  The  author  admits, 
however,  that  a  recent  mitral  insufficiency  due  to  endocarditis  may,  in  rare 
cases,  really  heal.  There  exists  an  aortic  insufficiency  from  dilatation  of  the 
aorta  through  high  arterial  tension.  This  murmur  may  disappear;  but  the 
author  doubts  whether  true  aortic  insufficiency  ever  is  curable. 

Peripheral  passive  congestion  and  hydrops.  Diminution  of  the  amount  of 
urine  is  a  necessary  result  of  heart  disease,  but  need  not  be  attended  by  dropsy. 
But  when,  through  thirst,  an  increased  quantity  of  fluid  is  brought  into  the 
system,  hydrops  appears.  This  increased  thirst  is  induced  by  the  retention 
in  the  blood  of  the  solid  elements  of  the  urine.  In  other  instances  growing 
weakness  of  the  right  ventricle  produces  a  like  result.  In  all  cases  the  prog- 
ress of  the  circulatory  disturbance  is  aided  by  the  passive  hypersemia  of  the 
kidneys ;  and  although  the  heart  may  grow  stronger  through  treatment,  the 
kidneys  remain  affected,  and  we  find  a  clinical  picture  closely  resembling  that 
of  contracted  kidney.  Great  and  painful  increase  in  the  size^of  the  liver  due 
to  engorgement  occurs  early,  even  before  any  cedema  or  albuminuria  appears; 


232  PROGRESS    OF    MEDICAL    SCIENCE. 

but  may  be  strikingly  diminished  by  suitable  gymnastics.  The  congestion  of 
the  lungs,  liver,  stomach,  etc.,  is  often  much  relieved  by  the  development  of 
oedema  of  the  subcutaneous  connective  tissue.  When  the  condition  of  en- 
gorgement becomes  extreme,  an  element  of  inflammation  is  added.  The 
pulmonary  hyperaemia  becomes  splenization,  the  hydrothorax  exhibits  friction 
sounds,  and  erysipelas  is  very  apt  to  appear. 


N'ew  Investigations  on  the  Gallop  Rhythm. 

CuFFER  and  Barbillion  publish  a  long  article  in  the  February  and  March 
numbers  of  the  Archives  Generales  de  Medecine,  1887,  in  which  they  describe 
the  gallop  rhythm  as  made  up  of  two  normal  heart  sounds,  to  which  is  added 
a  third  abnormal  one  separated  from  them  by  an  interval  longer  than  in  the 
case  of  a  simple  reduplicated  beat.     They  draw  the  following  conclusions  : 

1.  X  more  complete  classification  of  the  varieties  of  gallop  rhythm  can  be 
made  than  that  at  present  adopted. 

2.  Gallop  rhythms  are  diastolic  or  mesosystolic,  according  to  the  place  which 
the  abnormal  bruit  occupies  in  the  cardiac  cycle.  In  the  first  it  immediately 
precedes,  and  in  the  second  it  immediately  follows  the  cardiac  impulse. 

3.  The  diastolic  gallop  may  itself  be  subdivided,  according  to  whether  it  is 
produced  in  the  left  or  the  right  heart. 

4.  The  left  diastolic  gallop  may  hQ  permanent  or  transitory  ;  having  in  each 
case  a  different  pathogenesis. 

5.  The  permanent  left  diastolic  gallop  is  due  to  a  hypertrophy  of  the  left 
ventricle,  itself  a  result  of  a  reflex  influence  from  disease  of  the  kidney;  or  of 
a  permanent  increase  of  arterial  tension  caused  by  a  chronic  nephritis  or 
general  arterio-sclerosis. 

6.  The  additional  beat  is  presystolic.  It  is  a  bruit  of  diastolic  tension, 
caused  by  the  blood  forcibly  entering,  during  systole,  a  rigid  and  unyielding 
left  ventricle. 

7.  If  the  superadded  sound  is  heard  very  close  before  the  first  normal  sound, 
it  is  an  evidence  of  concentric  hypertrophy  without  dilatation.  When  it  is 
separated  by  a  longer  interval,  and  tends  to  approach  the  second  sound  of  the 
preceding  cycle,  it  is  an  indication  of  dilatation,  and  the  prognosis  is  more 
unfavorable. 

8.  Transitory  left  diastolic  gallop  is  observed  in  acute  affections  of  the 
kidneys,  or  in  exacerbations  of  chronic  affections.  There  is  a  spasmodic 
state  of  the  cardio-arterial  system,  with  a  resulting  transitory  high  tension. 

9.  Right  diastolic  gallop  is  produced  by  a  reflex  action  from  some  gastric, 
hepatic,  or  intestinal  disorder,  exciting  a  spasm  of  the  arterioles  of  the  lungs, 
with  an  increased  tension  in  the  right  heart.  This  increased  tension  causes 
the  abnormal  bruit  in  a  manner  analogous  to  its  production  in  the  left  heart. 

10.  The  mesosystolic  gallop  rhythm  is  characterized  by  an  additional  sound 
occupying  the  shorter  silence. 

11.  There  exist  all  grades  of  this,  between  the  simple  prolongation  of  the 
first  sound  and  the  most  clearly  marked  reduplication. 

12.  It  is  the  index  of  insufficiency  of  the  cardiac  systole  which  is  sometimes 
slow  and  languid,  sometimes  acting  twice  to  enable  the  ventricle  to  expel  the 
blood  which  it  contains. 
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13.  The  writers  have  met  this  variety  of  gallop  rhythm  in  several  cases  of 
typhoid  fever,  in  one  of  tuberculosis,  and  in  one  of  mechanical  interference  with 
the  heart.     It  might  be  met  with  wherever  the  heart  is  failing  from  any  cause. 

Finally,  they  reiterate  that  the  diastolic  gallop  is  a  bruit  of  cardiac  strength 
with  high  arterial  tension,  and  the  mesosystolic  an  asthenic  bruit  Yf ith  feeble 
tension. 


Morphine  in  Diabetes. 

T.  Mitchell  Bruce  [Practitioner,  1887,  20)  was  induced  by  his  success 
with  morphia  in  the  treatment  of  a  series  of  cases  of  diabetes,  to  study  from 
a  therapeutic  standpoint  some  of  the  still  unsolved  questions  concerning  the 
pathology  of  the  disease.  By  administering  morphia  per  orem  to  a  selected 
case,  and  thus  reaching  the  liver  through  the  portal  circulation,  the  glycosuria 
was  made  to  disappear.  When  as  large  doses  of  the  drug  as  the  patient 
could  bear  were  given  hypodermatically,  almost  no  effect  on  the  elimination 
of  sugar  was  obtained.     The  author  concludes  that,  in  the  case  in  question, 

Ist.  The  glycosuria  was  due  to  an  increased  ingress  of  sugar  into  the  blood ; 
not  to  a  diminished  destruction  of  it  in  the  system,  else  the  hypodermatic  use 
of  morphia  would  not  have  been  without  effect. 

2d.  The  increased  ingress  of  sugar  was  not  caused  by  a  simple  transporta- 
tion of  sugar  from  the  intestine  or  portal  vein  to  the  general  circulation,  inas- 
much as  it  continued  unabated  when  an  exclusively  animal  diet  was  employed. 

3d.  The  excessive  glycosuria  going  on  in  this  case  was  effected  mainly,  or 
entirely,  in  the  liver ;  not  in  the  muscles  or  the  other  viscera.  For  (a)  when 
the  morphia  was  introduced  into  the  liver  by  the  portal  vein  it  reduced  the 
sugar  to  nil,  but  had  little  effect  on  the  other  viscera,  while  (6)  when  intro- 
duced into  the  general  circulation  hypodermatically,  it  diminished  the  amount 
of  sugar  but  little,  but  had  a  decided  effect  on  the  other  viscera,  especially 
the  central  nervous  system. 

4th.  In  this  instance  if  the  diabetes  was  of  nervous  origin,  the  seat  of  the 
process  appears  to  have  been  at  any  rate  in  the  liver,  not  in  the  central 
nervous  system. 


The  Occurrence  op  Albuminuria  in  Diabetes. 

Incited  by  the  statement  of  Stokvis,  that  albuminuria  is  a  very  common 
complication  of  diabetes,  Pollatschek  {Zeitsch.f.  hlin.  Med.,  B.  xii.  H.  1,379) 
undertook  some  investigations  on  the  subject.  He  found  that  of  2877  persons^ 
whose  urine  was  examined  in  one  of  the  chemical  laboratories  in  Carlsbad, 
1187  had  glycosuria,  and  437  of  these  latter  had  albuminuria  also.  Or,  in 
other  words,  37  per  cent,  of  the  cases  of  diabetes  had  albumen  in  the  urine. 
He  found,  too,  that  albumen  occurred  oftener  in  urine  that  contained  over  0.5 
per  cent,  of  sugar. 

On  the  "Starch-converting"  Ferment  in  Human  Urine. 
Breusing  publishes  in  Virchow^s  Archiv,  B.  cvii.  H.  1,  186,  his  experi- 
ments relating  to  the  statement  of  Holovtschiner  made  in  AprU,  1886,  that 
there  existed  in  urine  a  ferment  capable  of  transforming  starch  into  dextrine 
and  sugar. 
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He  mixed  equal  portions  of  urine  and  of  a  one  per  cent,  starch  solution, 
and  subjected  them  to  a  temperature  of  37.5°  C.  for  twenty-four  hours  or  less. 
Although  he  found  at  the  end  of  this  time  that  the  starch  had  completely 
disappeared,  he  was  in  no  instance  able  to  detect  sugar  by  any  test  employed. 

In  Trommer's  test  the  suboxide  of  copper  was,  it  is  true,  precipitated  after 
boiling  for  some  time,  but  the  author  properly  considers  this  no  proof  of  the 
presence  of  glucose.  Although  the  experiment  was  modified  in  various  ways, 
and  the  urine,  both  of  healthy  persons  and  of  those  sufiering  from  various 
diseases,  was  utilized,  the  result  was  always  the  same. 

It  was  interesting  to  observe  that  the  starch-converting  agent  was  present 
in  the  urine  of  diabetic  patients.  It  was  also  detected  in  the  fluid  aspirated 
from  a  case  of  ascites. 

Breusing  is  of  the  opinion  that  the  ferment  converts  the  starch  only  into 
one  of  the  substances  produced  before  the  final  change  into  glucose  takes 
place. 


On  the  Correlation  of  the  Secreta  and  Excreta  of  the 

Organism. 

At  the  suggestion  of  Professor  Eiegel,  Sticker  and  Hubner  {Zeitsch.  f. 
Mill,  Med.,  B.  xii.  H.  1  and  2,  114)  have  attempted  to  discover  whether  the 
absence  of  free  hydrochloric  acid  in  the  gastric  contents  in  cases  of  carcinoma 
of  the  stomach,  could  be  explained  in  any  way  by  testing  the  degree  of  acidity 
of  the  urine  at  different  hours  in  the  day.  After  a  series  of  extended  researches 
they  reach  the  following  conclusions : 

1.  The  reaction  of  the  urine  is  subject  to  physiological  variations,  which 
show  a  constant  dependence  on  certain  processes  going  on  in  the  organism. 

2.  The  most  important  of  these,  in  this  connection,  is  the  secretion  of  the 
digestive  juices,  especially  those  of  the  stomach  and  pancreas.  Muscular 
action,  and  perhaps  menstruation  and  psychical  action,  is  of  less  importance. 

3.  If  the  various  processes  referred  to  are  not  going  on,  the  urine  preserves 
during  this  time  and  without  variation  the  usual  mean  of  the  acidity  of  the 
twenty-four  hours. 

4.  The  absolute  acidity  of  the  urine  passed  during  the  twenty-four  hours  is 
constant  for  each  individual  under  an  approximately  uniform  state  of  the 
nutrition.  It  varies  for  different  individuals,  both  in  physiological  and  patho- 
logical conditions. 

5.  The  acidity  of  the  urine  is  chiefly  or  entirely  dependent  on  the  formation 
of  free  hydrochloric  acid  in  the  organism,  and  its  retention  there.  If  it  is 
artificially  or  accidentally  (as  by  vomiting,  etc.)  removed,  the  urine  suffers  ae 
regards  its  absolute  acidity. 

6.  The  graphic  curve,  showing  the  variations  of  the  acidity  of  the  urine  a1 
different  hours  in  the  day,  is  in  consequence  of  the  predominating  influence 
of  hydrochloric  acid  in  the  reaction  of  the  urine,  in  a  certain  sense  the  expres- 
sion of  the  intensity  of  the  digestive  power  of  the  stomach. 

7.  This  curve  has,  however,  no  semeiotic  value  in  pathological  conditions 
since  other  processes  in  the  organism,  especially  the  secretion  of  the  pancre- 
atic juice,  may  disturb  or  destroy  its  typical  appearance. 
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Ox  Digestive  Ferments  in  Normal  and  Pathological  Urines. 

Following  the  investigations  of  Holvotschiner,  who  found,  both  in  normal 
and  pathological  urine,  an  amylolytic  ferment  having  the  power  of  converting 
starch  in  solution  into  both  dextrin  and  sugar,  Breusing  (  Virchow's  Archiv, 
vol.  107.  p.  186)  made  a  series  of  experiments,  using  more  exact  methods  than 
the  first  observer  for  the  detection  of  the  sugar. 

He  found  that  on  mixing  varying  quantities  of  a  one  per  cent,  solution  of 
boiled  starch  with  urine  and  keeping  the  mixture  for  twenty-four  hours  at  a 
temperature  of  37.5°  C,  no  starch  was  to  be  found  with  the  iodine  test  at  the 
end  of  that  time.  Iodine  gave  a  brown,  yellowish,  or  rose  color  when  added 
to  the  solution.  With  Moore's  test — the  only  one  Holvotschiner  had  used — 
a  distinct  brown  coloration  appeared,  but  on  more  careful  examination  it  was 
found  that  this  did  not  arise  from  the  presence  of  sugar.  Trommer's  test  was 
reduced  only  after  boiling  for  two  to  four  minutes  (glucose  reduces  it  at  once 
and  before  the  boiling-point  is  reached),  and  the  fermentation  test — the  most 
conclusive  of  all  we  have  for  sugar — gave  absolutely  negative  results.  No 
difference  could  be  observed  in  the  action  of  pathological  or  normal,  or  of 
night  or  day,  urines.  To  prove  that  the  amylolytic  action  is  really  due  to 
the  presence  of  a  ferment,  Breusing  separated  the  ferment  by  precipitation 
with  an  excess  of  absolute  alcohol,  in  the  usual  way,  and  found  that  it  acted, 
when  alone,  upon  solutions  of  starch  the  same  as  it  did  when  in  the  urine. 
Boiling  the  urine  destroyed  its  action. 

He  presumed  that  in  diabetes  this  ferment  might  possibly  be  absent  on 
account  of  its  having  been  consumed  in  the  body  in  the  conversion  of  starches 
to  glucose.  But  the  examination  of  a  specimen  of  diabetic  urine,  containing 
5.8  per  cent,  of  glucose,  showed  it  to  act  even  more  powerfully  and  rapidly 
than  normal  urine,  indicating  the  probable  presence  of  a  large  quantity  of 
this  ferment. 

[These  experiments  show  that  urine  contains  an  amylolytic  ferment  capable 
of  converting  boiled  urine  into  some  of  the  preliminary  stages  of  glucose, 
namely,  the  various  dextrines  known  as  erythro-  and  achroo-dextrines,  whose 
presence  was  denoted  by  the  various  colors  of  rose  and  yellow  and  brown  as- 
sumed by  the  solution  on  the  addition  of  iodine,  but  that  the  conversion  is 
not  carried  to  the  final  product — i.  e.,  glucose.] 

It  is  interesting  to  note,  in  this  connection,  that  Mya  and  Belfanti  ( Cen- 
tralblattf.  klin.  Med.,  1886,  No.  42)  found  that  in  28  cases  of  Bright's  disease  (4 
acute,  24  chronic),  the  trypsin  normally  found  in  urine  was  invariably  absent, 
while  pepsin  was  nearly  always  present.  In  febrile  and  physiological  albu- 
minuria, on  the  other  hand,  the  trypsin  was  never  absent.  This  difference 
might,  in  doubtful  cases,  serve  as  a  means  of  differential  diagnosis.  The 
method  of  determination  employed  consisted  in  soaking  2  grammes  of  fibrin 
in  500  c.  c.  of  urine  for  three  hours,  then  pressing  out  the  excess  of  urine  and 
transferring  the  fibrin  to  a  1 :  5  per  cent,  solution  of  borax,  and  keeping  it  thus 
at  a  temperature  of  37.5°  C.  for  twenty-four  hours.  The  borax  solution  pre- 
vents putrefaction.  One-half  of  the  fibrin  was  used  to  determine  the  trypsin 
and  one-half  for  the  pepsin.  After  a  twenty-four  hours'  digestion,  the 
amount  of  fibrin  remaining  after  washing  and  drying  determine(^-  the  amount 
digested. 


i 
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Reducing  Substances,  other  than  Glucose,  in  Diabetic  Urine. 

Struck  with  the  discrepancies  in  the  quantitative  results  obtained  by  sub- 
jecting the  same  specimen  of  diabetic  urine  to  the  fermentation,  the  copper- 
oxide  reduction,  and  polariscopic  tests,  respectively,  Leo  (  Virchow^s  Archiv, 
vol.  107,  p.  99)  endeavored  to  discover  the  source  of  these  errors.  He  suc- 
ceeded, after  removing  all  the  ordinary  reducing  substances,  as  uric  acid, 
creatinin,  coloring  matters,  etc.,  in  finding  a  new  substance  belonging  to  the 
sugar  series,  and  with  the  power  of  strongly  reducing  the  copper-oxide  solu- 
tions, whether  as  Fehling's  or  Trommer's  tests.  This  new  substance,  for 
which  no  name  has  as  yet  been  proposed,  is  isomeric  with  glucose.  It  turns 
the  polarized  ray  to  the  left  — 26.73^,  and  hence,  when  present,  makes  the 
polariscopic  readings  for  diabetic  urine  indicate  a  lower  percentage  of  glucose 
than  is  actually  present.  It  reduces  copper-oxide  solutions;  10  c.  c.  of 
Fehling's  solution  corresponding  to  0.1242  grain,  or  one  molecule,  correspond- 
ing to  2.012  molecules  of  sugar.  In  using  this  test,  therefore,  larger  quantities 
of  glucose  than  are  actually  present  will  apparently  be  obtained.  It  is  not 
fermentable,  and  this  property  distinguishes  it  from  all  other  sugar-like  bodies 
found  in  the  urine,  and  at  the  same  time  proves  the  value  of  fermentation  as 
a  test  for  glucose,  for,  besides  glucose,  only  levulose,  whose  occurrence  is  very 
rare,  is  fermentable. 

This  substance  was  found  in  3  out  of  21  cases  of  diabetes.  It  did  not  occur 
in  a  large  number  of  normal  urines  examined. 


Serum-albumin  in  Normal  Urine. 

PosNER  [Virchow's  Archiv,  vol.  104,  p.  1)  has  made  careful  investigations 
to  settle  this  much-disputed  point,  with  the  result  of  showing  that  a  minimal 
amount  of  serum-albumin  is  a  constant  constituent  of  normal  urine.  This  is 
important  in  view  of  the  significance  which  is  attributed  by  many  to  the  de- 
tection of  almost  infinitesimal  quantities  of  albumin  by  such  delicate  reagents 
as  the  potassio-mercuric  iodide,  picric  acid,  etc.  When  we  consider  the  con- 
stant presence  in  the  urine  of  albuminoid  anatomical  elements,  it  is  not 
surprising  that  their  disintegration  and  solution  should  liberate  an  amount  of 
albumin  which,  though  small,  is  still  appreciable. 


SURGERY. 


In  Europe. 

under  the  charge  of 

FREDERICK  TREVES,  F.R.C.S., 

ST7B0E0N  TO,  AND  LECTURER  ON  ANATOMY  AT,  THE  LONDON  HOSPITAL. 


Recent  Surgical  Literature.  ^ 

The  last  new  volume  of  the  Dlctionnaire  Encijclopedique  des  Sciences  Medicates 
runs  from  "  Uri "  to  "  Ute."  The  article  on  the  urinary  passages  is  completed. 
Under  the  heading  of  "The  General  Pathology  of  the  Urinary  Passages,"  M. 
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ROCHARD  discusses  retention,  incontinence,  and  extravasation  of  urine,  and 
urinary  abscess.  The  matter  is  a  little  spun  out.  The  paper  that  follows — 
''  A  Monograph  on  Urinary  Fistulse,"  by  M.  Monod,  is  the  best  in  the  volume. 
He  deals  with  fistulas  of  the  kidney,  ureter,  bladder,  and  urethra,  and  with 
fistulse  in  women.  The  article  is  very  complete  and  is  a  masterpiece  of  elab- 
orate work.  A  very  short  paper  on  calculi,  by  M.  Derboullet,  deals  merely 
with  the  general  chemical  characters  of  urinary  stones.  The  rest  of  the 
volume  is  taken  up  with  the  article  "Urines"  and  the  commencement  of  the 
series  of  papers  on  the  uterus. 

Die  Allgemeine  Chirurgische  Pathologic  und  Therapie,  by  Drs.  Billroth  and 
WiNnvARTER  (Berlin,  1887).  This  is  a  new  edition  (the  thirteenth)  of  Bill- 
roth's  well  known  work  on  general  surgical  pathology  and  treatment.  The 
book  has  been  revised  by  Dr.  Winiwarter  and  brought  up  to  date.  It  still 
remains  the  best  text-book  on  surgical  pathology. 

Etudes  Experimentales  et  Cliniques  sur  la  Tuberculose,  edited  by  M.  Verneuil 
(Paris,  1887).  This  is  the  first  iasciculus  of  a  work  on  tuberculosis  and  is  the 
outcome  of  an  organized  effort  to  solve  the  mystery  of  this  affection.  It  con- 
tains papers  by  a  great  many  authors,  and  the  whole  volume  is  filled  with 
original  matter  of  the  greatest  value.  The  papers  of  the  greatest  surgical  in- 
terest are  the  following:  Lannelongue,  on  ''External  Congenital  Tubercu- 
losis ;"  Reclus,  on  "  Primitive  Tuberculosis  of  the  Scrotum ;"  Valude,  on 
"  Ocular  Tuberculosis ;"  Demarr  and  Verneuil,  on  "  The  G-eneralization 
of  Tuberculoses  after  the  Ablation  of  a  Primary  Tubercular  Disease ;"  Ver- 
CHERE,  on  "  The  Treatment  of  Scrofulous  Neck." 

Die  Typischen  Operafionen,  by  Dr.  Emil  Rotter  (Munich,  1887).  This  is 
a  very  compact  little  work  on  the  chief  operations  in  surgery.  It  is  very 
ingeniously  arranged  and  is  intended  in  reality  to  be  a  handbook. 

The  chief  points  of  each  operation  are  given  clearly  and  the  descriptions 
are  brief  but  good.  The  anatomy  of  each  operation  is  given  in  detail,  and 
excellent  diagrams  of  the  stumps  of  several  amputations  are  given  so  as  to 
show  the  position  of  the  bleeding  points. 

Anleitung  zur  Wundbehandlung,  by  Dr.  Schaechter  (Wiesbaden,  1887). 
This  large  work  forms  a  complete  treatise  upon  the  treatment  of  wounds  and 
is  a  production  of  conspicuous  merit.  The  author  deals  in  the  first  place  with 
the  pathology  of  wound-healing  and  thus  introduces  the  inevitable  bacillus. 
Then  follow  chapters  on  sepsis  and  the  complications  of  wound-healing.  The 
main  part  of  the  volume  is  occupied  by  the  treatment  of  wounds  in  general 
and  of  wounds  of  special  parts.  The  list  of  materials  for  dressing  described 
under  the  heading  of  general  treatment  is  remarkable  and  alarming. 

Ihmeurs  de  V  Ombilic,  by  Dr.  Villar  (Paris,  1887).  This  is  a  work  peculiar 
to  French  industry,  a  substantial  volume  on  tumors  of  the  umbilicus  (exclud- 
ing hernia).     The  following  is  the  classification  adopted  by  the  author: 

Benign.  Vascular:  angioma,  lymphocele.  Granuloma:  the  fttngus  of  the 
newly  born.  Adenoma:  intestinal,  gastric.  Cysts:  sebaceous,  dermoid. 
Fibro-papilloma.     Myxoma. 
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Malignant.     Sarcoma,  epithelioma,  carcinoma.  * 

Nearly  ninety  illustrations  are  given.     There  is  an  exhaustive  bibliography 
The  ilhistrations  are  very  poor. 

Die  Allgemeine  Pathologie  oder  die  Lehre  von  den  Ursachen  und  den  Wesen  der 
Xrankheitsprocessen,  by  Dr.  Edwin  Klebs  (Jena,  1887).  This  is  the  first 
volume  of  an  ambitious  work  (on  general  pathology  or  the  science  of  the 
causes  and  action  of  disease-processes).  The  volume  is  disappointing  because 
nearly  the  whole  of  it  is  occupied  with  descriptions  of  bacteria.  The  author 
deals— in  the  500  pages  of  this  volume — with  such  diseases  as  are  conspicu- 
ously associated  with  microorganisms.  The  work  is  admirably  done  and  the 
illustrations  are  excellent. 

Das  Venerische  Geschwiir,  Vorlesungen  iiber  dessen  Pathologie  und  Therapie,  by 
Dr.  E.  Lang  (Wiesbaden,  1887).  This  admirable  work  on  the  pathology  and 
treatment  of  venereal  ulcers  comes  from  the  pen  of  a  well-known  author. 
The  subject  is  exhaustively  dealt  with  and  the  chapters  on  exceptional  vene- 
real sores  and  on  differential  diagnosis  are  especially  valuable.  The  author's 
conclusions  are  founded  upon  ample  clinical  material  and  a  wide  experience. 

Uber  die  Excision  der  Syphilitischen  InitialsMerose,  by  Dr.  J.  BoiiN  (Breslau, 
1886).  This  dissertation  discusses  the  question  of  the  value  of  excision  of  the 
primary  sore  in  syphilis.  The  author  is  of  opinion  that  the  measure  may 
entirely  prevent  the  development  of  constitutional  syphilis.  He  allows  that 
the  treatment  is  not  always  successful,  and  is  unable  to  give  the  data  U2)on 
which  the  chances  of  failure  may  be  estimated.  The  work  is  of  special  value 
as  giving  a  full  bibliography  of  the  whole  of  this  vexed  question. 

Die  Epistaxis  und  ihre  Behandlung,  by  Dr.  Baumgarten  (Vienna,  1886). 
This  is  an  elaborate  treatise  upon  the  pathology  and  treatment  of  epistaxis. 
The  account  of  the  anatomy  of  the  nasal  mucous  membrane  is  very  full.  The 
etiology  of  epistaxis  is  fully  dealt  with,  as  is  also  the  question  of  treatment. 
In  the  latter  direction  it  cannot  be  said  that  any  very  new  matter  is  introduced. 

Deir Artrectomia  Pargiale  e  Totale,  by  D.  E.  Paoli  (Turin,  1887).  A  full 
account  is  provided  of  the  operation  of  arthrectomy.  Details  are  given  with 
regard  to  each  individual  point.  The  more  practical  part  of  the  work  is 
founded  upon  an  account  of  20  cases.  Among  this  number  were  14  cases  of 
strumous  joint  disease.  13  of  these  ended  in  cure,  with  useful  limbs,  and  1 
died  of  general  tuberculosis.  The  author  regards  total  synovial  arthrectomy 
as  an  excellent  means  of  promoting  fibrous  ankylosis.  He  applied  it  with 
success  in  a  case  of  chronic  synovitis  with  loose  bodies  in  the  joint  and  undue 
mobility  of  the  limb. 

Transactions  of  the  Academij  of  Medicine  in  Ireland,  Vol.  IV.  (Dublin,  1887). 
In  addition  to  certain  surgical  papers  that  have  been  already  noticed,  the 
present  volume  contains  the  following  contributions:  "The  Advantages  of 
the  Principle  of  Dry  Dressings  in  Antiseptic  Surgery,"  by  Dr.  Banks;  "The 
Surgery  of  the  Suakim  Expedition,"  by  Dr.  Tobin;  "Electrolysis  in  the 
Treatment  of  Urethral  Stricture,"  by  Mr.  Hayes. 
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Die  una  speciale  medicazione  abortiva  deW  erisipla,  by  Dr.  Arnici  (Rome, 
1886).  In  this  small  but  ambitious  work  the  author  claims  to  have  discovered 
the  abortive  treatment  of  erysipelas.  He  makes  use  of  an  alcoholic  solution 
(apparently  1  in  1)  of  carbolic  acid.  This  is  painted  freely  over  the  skin  on 
and  about  the  margin  of  the  spreading  erythema.  The  solution  is  applied, 
not  only  to  the  reddening  edge,  but  also  to  the  sound  skin  for  a  few  centimetres 
beyond  that  edge.  Two  or  three  applications  are  made  within  a  few  hours. 
No  local  trouble  is  said  to  follow.  The  pain  that  arises  is  checked  by  the  use 
of  cold.  He  thinks  the  paint  acts  partly  as  a  caustic,  partly  as  an  antiseptic. 
He  has  treated  12  cases  of  erysipelas  by  this  means,  and  2  examples  of  lymph- 
angitis.    In  all  an  immediate  and  rapid  cure  followed. 

Die  Pathologie  und  Therapie  der  Oelenkentziindungen,  by  Prof.  Max  Sohul- 
LER  (Vienna,  1887).  A  short,  but  excellent  and  complete  account  of  inflamma- 
tory affections  of  the  joints.  Prof.  Schiiller's  valuable  work  upon  scrofulous 
joint  disease  is  well  known.  This  monograph  embraces  the  whole  subject.  It 
is  well  written,  well  arranged,  and  full  of  original  matter.  It  is  up  to  date, 
and  concludes  with  an  exhaustive  bibliography. 

St.  Thomas's  Hospital  Reports,  vol.  xv.  (London,  1887).  The  following  are 
the  chief  surgical  papers :  "  Three  Cases  of  Nerve  Suture,"  by  Sir  William 
MacCormac.  In  one  case  the  ulnar  nerve  was  united  by  suture  six  years 
after  division.  Restoration  of  nerve  function  followed.  "  Pre-prostatic 
Puncture  of  the  Urethra,"  by  Mr.  Makins,  a  valuable  paper,  giving  an 
analysis  of  46  cases.  "Neurectomy  of  the  Second  Division  of  the  Fifth 
Nerve,"  by  Mr.  CLUTTOoSr.  The  operation  was  performed  for  intractable  neu- 
ralgia. "  Nerve-stretching  of  the  Inferior  Dental  Nerve  for  Neuralgia,"  by 
Mr.  Bernard  Pitts. 

Westminster  Hospital  Reports,  vol.  ii.  (London,  1887).  The  two  surgical 
papers  in  this  volume  are  the  following  :  (1 )  "Solid  Abdominal  Tumors,"  by 
Mr.  Cowell — an  account  of  three  interesting  cases.  Two  were  ovarian  fibro- 
mata, and  the  third  a  fibroma  of  the  round  ligament.  (2)  "Rheumatic  Os- 
teitis," by  Mr.  Macnamara.  An  elaborate  and  valuable  paper,  with  two 
illustrative  cases. 

Diseases  of  Bones  and  Joints,  by  Mr.  Macnamara  (third  edition,  London, 
1887).  In  the  present  edition  many  chapters  have  been  rewritten,  much  new 
matter  and  many  excellent  illustrations  have  been  added,  and  the  book  is 
brought  well  up  to  date. 


W 


Bacteria  and  Tubercular  Abscess. 

Dr.  Farre  {Deutsche  med.  Wochenschrift,  1880,  No.  84)  has  published  an 
important  paper  on  this  subject.  He  has  examined  30  cases  of  cold  or  tuber- 
cular abscess.  In  only  a  very  few  instances  were  bacilli  found  in  the  pus. 
In  the  cases  in  which  no  bacilli  were  detected  cultivation  experiments  led  to 
nothing.  Small  quantities  of  the  pus  that  was  free  from  bacilli  were  injected 
into  animals  with  the  usual  precautions.  In  every  case  tuberculosis  followed. 
Here,  then,  is  an  example  of  tuberculosis  produced  by  inoculation  with  a 
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material  that  contained  no  tubercle  bacilli,  and  yielded  none  of  the  cultiva- 
tion. The  paper  is  largely  occupied  by  the  author's  theories  to  meet  this 
fact.  Incidentally  the  following  data  are  given  for  the  separation  micro- 
scopically of  tubercular  pus  from  simple  inflammatory  pus.  In  the  latter  the 
cells  are  long  and  well  preserved ;  there  is  little  or  no  debris,  pyogenic  cocci 
are  present.  In  the  former  the  cells  are  ill  formed,  many  are  wasted.  There 
is  much  fatty  debris,  and  no  cocci. 

The  Use  of  Iodol. 

Dr.  F.  J.  Pick  ( Vierteljahrsschrift  filr  Dermatologie  und  Syphilis,  1886,  p. 
583)  has  used  iodol  in  93  cases  with  the  following  results.  It  is  excellent  in 
the  treatment  of  catarrhal  affections  of  the  genitals,  especially  in  women.  It 
is  also  of  considerable  use  in  moist  condylomata,  but  is  of  less  value  in  the 
treatment  of  venereal  ulcers.  It  has  proved  of  but  moderate  value  in  the 
dressing  of  gummatous  ulcers  and  buboes. 

The  drug  has  been  given  internally,  but  without  any  benefit.  The  author 
points  out  that  when  iodol  is  given  internally  the  iodine  reaction  is  obtained 
in  the  urine.    No  such  reaction  is  observed  after  local  application  of  the  drug. 


A  New  Micrococcus. 

Professor  Manfredi  {Fortschritte  der  Medicin,  Bd.  iv.  p.  713)  claims  to 
have  added  another  coccus  to  the  already  bewildering  list  of  microorganisms. 

The  author  founds  his  discovery  upon  two  fatal  cases  of  croupous  pneu- 
monia. In  the  sputa  in  these  cases  he  found,  in  addition  to  the  usual  pneu- 
monic bacillus,  another  specific  bacillus  of  extraordinary  properties.  It  was 
of  oval  shape,  and  was  easily  cultivated  upon  gelatine.  The  cultivation  area 
was  at  first  a  delicate  blue,  and  then  a  pearl  gray,  with  sinuous  margins. 
The  inoculation  of  dogs  and  rabbits  led  to  a  fatal  issue  in  seven  to  twelve  days. 
Before  death  there  occurred  an  enormous  swelling  of  the  spleen,  and  great 
hypertrophy  of  the  lymphatic  glands.  The  tumors  were  composed  of  granu- 
lation-like tissue,  and  rapidly  caseated.  The  lungs  were  the  seat  of  pneu- 
monia, and  also  of  like  granular  masses. 

The  author  terms  the  bacillus  "  The  micrococcus  of  the  progressive  lymph- 
oma," and  considers  it  the  cause  of  the  neoplasms  that  developed  in  the 
animals'  bodies. 


The  Incubation  Stage  of  Hydrophobia. 

Dr.  Bauer  {Centralblatt  fiXr  Chirurgie,  January  1,  1887)  deals  with  537 
examples  of  this  disease  in  man,  in  which  the  period  of  incubation  is  stated. 
10  cases  are  rejected  as  doubtful,  and  17  in  which  it  is  asserted  that  the  incu- 
bation stage  extended  beyond  15  months.  In  the  remaining  510  cases  the 
average  incubation  period  is  72  days.  So  far  as  can  be  shown,  the  primary 
treatment  of  the  wound  has  no  effect  upon  the  duration  of  this  period.  The 
following  factors  in  influencing  the  length  of  the  period  between  the  time  of 
the  bite  and  the  appearance  of  symptoms  are  evident. 

Sex.  In  males  the  average  period  is  80  days ;  in  females,  Q^  days. 

Age  has  considerable  influence,  the  stage  being  shortened  by  20  days  in 
patients  under  14  years  of  age. 
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The  Infecting  Animal. 

Bite  from  wolf,    49  cases,  average  incubation  stage,  39  days. 

"     dog,   293      "           "               "  "  73  " 

u      f^^^       2      ^'           "               "  "  33  " 

"     cat,      31      "           "               "  "  80  " 

•'     cow,      1  case,        "              "  "  30  " 


The  Treatment  of  Erysipelas. 

Dr.  Nussbaum  {Allg.  Wiener  med.  Zeitung,  1887,  No.  1)  advises  ichthyol 
for  the  treatment  of  erysipelas  migrans.  It  is  applied  in  the  form  of  an  oint- 
ment, composed  of  ichthyol  and  vaseline,  in  equal  parts.  This  is  applied  over 
the  spreading  margin.  The  part  is  then  covered  with  a  10  per  cent,  salicylate 
wadding.    The  measure  has  been  tried  in  5  cases,  with  uniformly  good  results. 


Cancer  of  the  Breast. 

Mr.  H.  T.  Butlin  [British  Medical  Journal,  1887,  vol.  i.  p.  436)  gives  the 
result  of  the  investigation  made  upon  this  subject  by  the  Collective  Investiga- 
tion Committee  of  the  British  Medical  Association.    The  returns  number  210. 

1.  The  influence  of  mastitis  in  the  production  of  cancer.  Out  of  174  instances 
previous  inflammation  or  abscess  of  the  affected  breast  had  been  noted  in  27 
cases.  No  such  disturbance  had  been  noted  in  the  remaining  147  cases. 
From  the  returns  it  may  be  gathered  that  a  previous  mastitis  plays  a  quite 
unimportant  part  in  the  etiology  of  cancer.  In  nearly  one-half  of  the  cases 
20  years  had  elapsed  between  the  inflammation  and  the  appearance  of  the 
tumor.  The  form  of  inflammation  that  would  seem  to  predispose  to  cancer 
is  one  that  is  continuous,  or  liable  to  frequent  recurrence,  or  the  seat  of  a 
chronic  irritation. 

2.  The  influence  of  inheritance.  Out  of  184  cases,  in  116  there  was  no  family 
history  of  cancer ;  in  68  there  was.  The  manner  of  distribution  in  the  68 
cases  was  as  follows :  44  patients  had  only  one  cancerous  relative,  19  had  2, 
3  had  3,  and  2  had  4  cancerous  relatives  apiece. 

Thus  the  68  patients  had  among  them  no  less  than  99  cancerous  relatives. 

In  only  30  instances  were  the  parents,  grandparents,  or  great-grandparents 
of  the  patient  cancerous. 

There  is  thus  a  history  of  cancer  in  the  direct  line  of  descent  in  no  less  than 
20.6  per  cent,  of  the  cases. 

3.  The  influence  of  diet.  Out  of  194  returns  123  patients  are  stated  to  be 
moderate  feeders,  57  small  feeders,  and  12  large  feeders.  The  tables  do  not 
support  the  statement  that  cancer  is  more  common  in  large  eaters  of  meat. 

4.  The  influence  of  locality.  The  returns  under  this  heading,  as  well  as 
under  the  previous  one,  are  scant  and  unsatisfactory.  Town,  as  compared 
with  country,  and  high  elevation,  as  compared  with  low,  would  appear  to 
have  no  influence  in  the  etiology  of  cancer. 

The  returns  agree,  to  a  great  extent,  with  the  conclusions  of  Mr.  Haviland, 
who  finds  the  lowest  rates  of  mortality  from  cancer  in  those  partb  of  Enlgland 
and  Wales  which  are  composed  of  the  hardest  and  most  elevated  rocks,  or 
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the  most  absorbent  (like  the  oolite  and  chalk) ;  and  the  highest  rates  in  the 
sheltered  and  low-lying  grounds  which  are  composed  of  crag,  alluvium,  and 
clay. 

Excision  of  the  Knee. 

Mr.  Morrant  Baker  {British  Medical  Journal,  1887,  vol.  i.  p.  321)  points 
out  the  difficulty  of  maintaining  the  bones  in  position  after  the  operation,  and 
proposes  the  following  procedure,  which  he  has  carried  out  with  success : 

After  the  bone-ends  have  been  resected  the  tibia  and  femur  are  fixed 
together  by  means  of  two  strong  steel  pins.  These  are  made  to  transfix  the 
tibia  and  bury  themselves  in  the  femur.  They  are  so  introduced  that  they 
cross  one  another,  St.  Andrew's  cross  fashion.  The  tibial  end  of  the  pin  is 
left  projecting  beyond  the  skin.  The  pins  are  removed  as  soon  as  they 
become  loose.  This  may  occur  at  the  end  of  a  few  days,  or  not  for  a  period 
of  from  four  to  seven  weeks.     The  paper  concludes  with  14  illustrated  cases. 

Mr.  Howard  Marsh  [Ibid.,  p.  389)  favorably  considers  Mr.  Baker's  oper- 
ation. Mr.  Marsh  recommends  the  splint  described  in  Gant's  Practice  of  Sur- 
gery, 2d  edition,  vol  i.  p.  16,  and  employs  bone  pins  instead  of  those  made 
of  steel.  Ordinary  bone  knitting  needles  are  used.  The  holes  in  the  tibia 
are  bored  by  means  of  a  bradawl,  the  ends  of  the  knitting  needle  are  sharp- 
ened, and  when  they  have  transfixed  the  tibia  are  driven  into  the  femur  by  a 
few  taps  from  a  mallet.  The  pins  are  cut  short,  and  are  left  permanently  in 
situ.  Mr.  Marsh  has  used  these  bone  pins  combined  with  Mr.  Gant's  splint 
in  nine  cases. 


Internal  Derangements  of  the  Knee-joint. 

Professor  Annandale  [British  Medical  Journal,  1887,  vol.  i.  p.  319) 
includes  the  following  conditions  under  this  term  (excluding  "  loose  carti- 
lages"): 1.  Displacements  of  the  semilunar  cartilage.  2.  Growths  in  the 
interior  of  the  joint.     3.  Growths  from  the  bone  protruding  into  the  joint. 

1.  One  or  other  of  the  semilunar  cartilages  (most  frequently  the  internal  one) 
is  liable  to  be  displaced  and  to  interfere  with  the  joint  movements.  The  dis- 
placement is,  as  a  rule,  slight.  The  anterior  attachments  of  the  cartilage  are 
those  which  are  most  frequently  separated.  The  displacement  may  take  place 
suddenly,  due  to  a  twist  or  wrench,  or  may  occur  gradually  from  the  excessive 
use  of  certain  movements,  especially  kneeling.  Displacement  of  the  inner 
cartilage  is  usually  produced  when  the  leg  is  rotated  outward,  and  of  the  outer 
cartilage  when  it  is  rotated  inward.  The  operation  the  author  adopts  in  this 
condition  is  the  following:  An  incision  is  made  over  the  cartilage  in  a  hori- 
zontal direction,  extending  backward  from  the  edge  of  the  patellar  ligament 
about  three  inches.  The  joint  is  opened.  The  cartilage  is  replaced  and  fixed 
in  position  by  catgut  sutures  that  take  hold  of  the  periosteum  and  fascia  about 
the  upper  end  of  the  tibia. 

2.  Three  examples  are  given — two  of  lipomata  and  one  of  myeloid  sarcoma. 
In  the  former  a  fatty  growth  from  the  synovial  membrane  over  one  of  the 
semilunar  cartilages  was  present.  It  was  removed  and  perfect  recovery  fol- 
lowed. The  sarcomatous  growth  was  the  size  of  a  horse  bean,  and  grew  from 
the  synovial  membrane.     It  was  successfully  removed.     In  these  three  cases 
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symptoms  were  present  that  closely  resembled  those  due  to  displaced  semi- 
lunar cartilage, 

3.  In  this  case — a  solitary  example — a  bony  growth,  due  to  chronic  rheu- 
matic arthritis,  grew  from  the  lower  end  of  the  femur.  It  caused  much  im- 
pairment of  the  movements  of  the  joint.  It  was  removed  and  a  successful 
result  followed. 


Amputation  in  Diabetic  Gangrene. 

Professor  Konig  ( Centralblatt  fur  Chirurgie,  No.  13, 1887)  has  contributed 
an  interesting  paper  on  this  subject.  He  points  out  that  diabetic  patients  are 
liable  to  a  low  form  of  inflammation ;  that  their  tissues  present  a  favorable 
nidus  for  the  development  of  microorganisms,  and  show  a  ready  disposition  to 
necrose.  He  suggests  that  in  all  cases  of  apparently  spontaneous  gangrene, 
or  of  gangrene  from  trifling  causes,  the  urine  should  be  examined  for  sugar. 

In  inflammatory  affections,  in  necrosis,  and  in  gangrene  occurring  in  dia- 
betic subjects,  the  first  and  most  persistent  treatment  should  be  by  the  use  of 
antidiabetic  measures.  Amputation  should  not  be  entertained  until  the 
diabetic  symptoms  are  retrograde.  If  in  spite  of  treatment  and  careful  local 
antiseptic  measures,  the  local  and  general  symptoms  do  not  improve,  then 
operation  must  be  undertaken  as  a  possible  means  of  saving  the  patient's  life. 


Eeduction  of  Shoulder  Dislocations. 

Dr.  MACLEOD  {British  Medical  Journal,  1887,  vol.  i.  p.  507)  claims  for  the 
method  of  reduction  he  describes  the  following  advantages.  It  is  easy,  rapid, 
painless,  needs  no  anaesthetic,  apparatus,  or  assistants,  and  probably  does  no 
injury  to  the  joint. 

The  method  may  be  described  as  lateral  extension  in  the  supine  position. 

Place  the  patient  on  his  back  on  the  floor  with  the  arm  at  right  angles  to 
the  body,  and  tell  him  to  lie  still  and  make  no  effort.  The  surgeon,  sitting 
on  the  floor  at  right  angles  to  the  patient's  body,  places  his  heel  in  the  axilla, 
quietly  takes  the  limb  by  the  wrist  and  upper  arm,  and  pulls  in  a  line  at  right 
angles  to  the  line  of  the  trunk,  at  first  gently  and  then  gradually  increasing 
up  to  a  force  of  a  few  pounds — the  arm  being  still  on  the  floor,  or  but  slightly 
raised  from  it.  As  reduction  may  take  place  without  any  intimation,  to 
ascertain  if  this  has  occurred  the  hand  may  be  placed  on  the  joint,  or  the  limb 
adducted.  If  necessary,  repeat  the  traction  with  a  greater  degree  of  force, 
and  should  all  the  force  that  can  be  applied  short  of  giving  pain,  fail,  gentle 
rotation  of  the  limb,  first  in  one  direction  and  then  in  the  other,  can  also  be 
made  with  traction.  The  supine  position  is  the  only  one  in  which  the  muscles 
are  completely  relaxed.  The  abducted  position  removes  all  strain  from  the 
deltoid,  and  the  limb  is  placed  in  the  same  posture,  probably,  that  it  occupied 
at  the  time  of  the  accident. 


Subluxation  of  the  Lower  Jaw  treated  by  Operation. 
Professor  Annandale  {Lancet,  1887,  vol.  i.  p.  411)  points  out  that  this 
condition  is  due  to  displacement  of  the  interarticular  cartilage.  Such  dis- 
placement is  most  common  in  delicate  women,  and  is  due  either  to  inflamma- 
tory changes  of  a  simple,  gouty,  or  rheumatic  nature,  or  to  a  sudden  tearing 
or  gradual  stretching  of  the  connections  of  the  cartilage. 
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The  author  proposes  to  relieve  the  condition  by  an  operation  similar  to  that 
which  he  has  described  for  the  relief  of  displaced  semilunar  cartilage  of  the 
knee-joint.  An  incision  slightly  curved,  about  three-quarters  of  an  inch  in 
length,  is  made  over  the  posterior  margin  of  the  external  lateral  ligament  of 
the  joint,  and  is  carried  down  to  the  capsule.  Any  small  bleeding  vessels 
having  been  secured,  the  capsule  is  divided  and  the  interarticular  cartilage  is 
seized,  drawn  into  position,  and  secured  to  the  periosteum  and  other  tissues 
at  the  outer  margin  of  the  articulation  by  a  catgut  suture.  Two  illustrated 
cases  are  given  in  women  aged  respectively  thirty-eight  and  eighteen.  In 
both  the  condition  was  perfectly  relieved. 


The  Surgical  Treatment  of  Pulmonary  Cavities. 

Mr.  Rickman  Godlee  [Lancet,  March  5,  1887,  et  seq)  has  published  two 
important  lectures  on  this  subject.  The  paper  opens  with  an  account  of  the 
history  of  this  branch  of  surgery.  Mr.  Godlee  traces  the  surgical  treatment 
of  pulmonary  cavities  back  to  the  time  of  Sir  Edward  Barry,  in  1726. 

The  following  are  the  conditions  in  which  surgical  interference  may  be  or 
has  been  attempted  :  1.  Tubercular  cavities.  2.  Cavities  resulting  from  gan- 
grene of  the  lung.  3.  Cavities  resulting  from  the  bursting  into  the  lung  of 
abscesses  or  other  collections  of  irritating  matter  from  without.  4,  Bronchi- 
ectasis, from  whatever  cause  arising,  and  including  those  which  depend  upon 
the  presence  of  a  foreign  body  in  the  air  passages. 

Gangrenous  cavities  resulting  from  some  form  of  pneumonia  are  the  most 
promising  to  deal  with. 

The  author  lays  stress  upon  the  difficulty  of  dealing  with  a  non-adherent 
pleura.  "  The  right  method  of  procedure  in  such  a  case,  though  I  confess  it 
is  not  a  very  easy  one,  is  carefully  to  stitch  the  lung  up  to  the  opening  which 
has  been  made  in  the  chest  walls." 

The  first  lecture  concludes  with  a  series  of  illustrative  cases  from  various 
sources  and  from  the  author's  own  practice. 

The  second  lecture  gives  a  most  valuable  account  of  the  anatomy  of  the 
bronchi,  illustrated  by  excellent  diagrams.  The  author  follows  in  the  main 
Abby's  account  of  the  parts.  The  position  of  the  principal  bronchi  with 
reference  to  the  thoracic  wall  i^  given  in  detail. 

The  practical  outcome  of  the  anatomical  facts  is  expressed  as  follows:  1. 
Foreign  bodies  of  any  considerable  size  will  probably  lodge  somewhere  in  the 
main  right  bronchus  at  a  distance  not  greater  than  three  inches  from  the 
middle  line.  2.  As  regards  bronchiectases  the  smaller  peripheral  bronchi 
often  serve  as  the  starting-points  for  excavations  of  considerable  size.  3. 
Arteries  follow  with  great  regularity  the  posterior  surface  of  the  bronchi. 
They  are  of  considerable  size,  and  would  almost  certainly  be  divided  in  any 
attempt  to  open  a  main  bronchus  from  behind.  • 

With  regard  to  the  treatment  of  bronchiectases,  the  author  writes :  "  Our 
main  objects  in  attempting  to  open  a  bronchiectatic  cavity  are :  (1)  That  the 
secretion  from  it  may  be  prevented  from  continuing  the  mischief  in  its  passage 
over  the  bronchi,  or  as  it  is  drawn  down  into  other  parts  of  the  lungs  ;  (2)  that 
the  cough  may  be  diminished,  it  being  held  that  the  expiratory  efforts  have 
something  to  do  with  the  production  of  the  dilatation;  and  (3)  because  it  is 
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well  known  that,  though  patients  with  this  disorder  may  go  on  for  a  number 
of  years  without  succumbing  to  it,  a  very  large  number  become  comparatively 
soon  affected  with  some  form  or  other  of  blood  poisoning.  With  these  objects 
in  view,  I  should  feel  disposed  to  recommend  an  operation  if  the  physician 
were  to  express  a  strong  opinion  that  the  cavity  was  a  single  one,  or  at  least 
that  the  mischief  was  principally  caused  by  one  main  cavity,  and  also  in  those 
cases  where  it  has  arisen  from  the  irritating  presence  of  a  foreign  body  in  one 
of  the  bronchi.  In  the  latter  case  it  would  be  done  in  the  hope  of  removing 
the  foreign  body  ;  in  the  former,  in  the  fear  that,  notwithstanding  the  diag- 
nosis of  a  single  cavity,  there  would  be  found  others  in  the  same  lung,  and 
not  improbably  in  the  other  lung,  which,  it  may  be,  was  supposed  to  be 
sound." 

Illustrative  cases  of  the  surgical  treatment  of  brouchiectases  are  given. 


Contusion- PNEUMONIA. 

Dr.  a.  Koch  {Dissertation- Munich  und  Centralblatt  fur  Chirurgie,  No.  10, 
1887)  gives  what  little  is  to  be  given  of  the  history  of  this  disease,  and  adds 
the  following  case :  A  man,  aged  thirty-eight,  fell  from  a  great  height  and  re- 
ceived a  severe  contusion  of  the  left  thorax.  He  however  continued  with  his 
work  after  the  accident  and  also  on  the  second  day.  Toward  the  end  of  the 
second  day  he  began  to  feel  ill  and  experienced  a  severe  pain  in  the  chest. 
He  went  to  the  hospital,  where  he  died  three  hours  after  admission.  The 
post-mortem  showed  croupous  pneumonia  with  red  hepatization.  The  lung 
swarmed  with  the  bacilli  of  pneumonia.  The  ribs  were  not  injured.  The 
patient  was  entirely  free  from  disease  at  the  time  of  the  accident. 


• 


The  Surgical  Treatment  of  Empyema. 

Dr.  Kasanli  {Vratch,  1866,  Nos.  13  to  18)  deals  with  this  subject  in  a 
very  exhaustive  manner.  The  paper  commences  with  an  account  of  the  his- 
tory of  the  operation.  21  cases  of  empyema  are  dealt  with.  The  subjects 
were  young  soldiers  under  care  in  a  military  hospital.  Of  the  21  patients,  10 
died ;  5  of  tuberculosis,  1  of  tetanus,  1  of  pericarditis,  1  of  pyaemia,  and  2  of 
exhaustion.  Of  those  who  recovered,  8  are  reported  as  being  perfectly  cured 
and  3  as  recovering  with  a  persisting  sinus.  The  operation  was  the  same  in 
all  cases,  and  was  as  follows.  A  rib  is  not  removed.  The  fluid — especially 
when  of  large  amount — is  removed  very  gradually  day  by  day  through  an 
aspirator.  When  the  thorax  is  nearly  empty  an  incision  is  made  under  anti- 
septic precautions,  and  a  drain  introduced  which  is  carried  into  a  vessel  con- 
taining a  solution  of  corrosive  sublimate.  A  clamp  is  applied  to  the  tube  so 
as  to  allow  of  the  slow  discharge  of  the  pus.  In  twenty-four  hours  the  wound 
is  enlarged  still  more,  free  drainage  with  a  large  open  tube  carried  out  for  the 
first  time.  The  tube  is  removed  on  an  average  on  the  thirty-fourth  day. 
Recovery  may  be  expected  by  the  forty-fourth  day. 

The  Surgical  Treatment  of  Affections  of  the  Pleura  and  Lungs. 

Dr.  Rochelt  (  Wiener  med.  Presse,  1886,  No.  32)  comes  to  these  conclu- 
sions :   In  acute  pleuritic  efliisions  the  fluid  should  be  removed  at  once  by 
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aspiration.  In  cases  of  chronic  effusion  the  fluid  should  be  withdrawn  gradu- 
ally by  repeated  tappings. 

Empyema  should  be  treated  by  free  incisions.  He  gives  an  account  of  two 
cases  of  pneumothorax  in  phthisis  treated  by  operation.  One  recovered,  one 
died.  An  excellent  case  of  bronchiectasis  is  reported  that  was  cured  by  pneu- 
motomy.  The  patient  was  fifty-four  and  the  subject  of  chronic  bronchitis. 
Portions  of  ribs  were  removed  and  the  lung  cavity  opened  and  drained.  Two 
cases  of  lung  abscess  were  treated  by  incision.  Both  died  ;  while  one  case  of 
gangrene,  treated  by  the  same  measure,  ended  in  recovery. 

Dr.  Ribbing  {Eira,  1886,  No.  16,  Sweden)  deals  with  sixteen  cases  of 
empyema,  all  treated  by  operation.  Strict  antisepsis  was  employed  and  free 
drainage.  In  no  case  did  death  result.  In  children  the  author  considers  that 
simple  incision  is  sufficient.  In  adults,  when  relapse  occurred,  portions  of 
ribs  were  resected.  Washing  out  of  the  cavity  is  not  ordered  unless  the  pus 
be  putrid.     In  all  cases  the  evacuation  of  the  matter  should  be  slow. 


The  Diagnosis  of  Stricture  of  the  (Esophagus. 

Professor  Ogston  [Medical  Chronicle,  January,  1887,  p.  278)  points  out 
the  difiiculties  in  the  diagnosis.  There  may  be  dysphagia — depending  upon 
dyspepsia,  bronchitis,  or  post-diphtheritic  paralysis — and  yet  no  stricture. 
Stricture  at  the  lower  end  of  the  gullet  is  most  common  in  patients  past 
middle  life,  and  is  due  to  cancer.  In  such  cases  the  author  lays  stress  upon 
the  painful  distention  of  the  gullet  after  swallowing,  felt  in  the  centre  of  the 
thorax  and  the  accompanying  breathlessness  and  sense  of  distress. 

Strictures  in  the  upper  part  of  the  oesophagus  usually  occur  in  younger 
subjects,  and  depend  upon  cicatrix,  diphtheria,  or  syphilis.  In  such  cases  the 
pharyngeal  distention  on  swallowing  can  be  made  out  on  the  left  side  of  the 
neck. 

In  making  a  diagnosis  Professor  Ogston  lays  great  stress  upon  the  time 
occupied  by  the  act  of  swallowing.  In  healthy  subjects  the  passage  of  the 
food  along  the  gullet  occupies  from  two  and  a  half  to  eight  seconds.  In  cases 
of  stricture  it  occupies  from  fourteen  to  eighteen  seconds. 

The  starting  of  the  bolus  is  indicated  by  the  movement  of  the  pomum 
Adami.  "  If  the  ear  be  placed  behind  the  left  thorax,  three  inches  below  the 
angle  of  the  scapula,  the  moment  of  entrance  into  the  stomach  can  nearly 
always  be  told  by  a  distinct  amphoric  gurgle  or  amphoric  rushing  sound.  By 
noting  these  two  points  the  time  involved  in  the  act  of  swallowing  is  indicated." 


Lipoma  of  the  Mesentery. 

M.  Terillon  {Bull,  et  Mem.  de  la  Soc.  de  Chir.,  t.  xii.  p.  23)  reports  the 
case  of  a  man  aged  thirty-five,  upon  whom  laparotomy  was  performed  for  the 
removal  of  a  large  lipoma.  The  mass  had  grown  between  the  layers  of  the 
mesentery,  and  weighed  fifty-seven  pounds.  The  patient  died  of  enteritis 
(followed  by  peritonitis)  on  the  thirty-second  day  after  the  operation. 

M.  Terillon  gives  details  of  14  other  cases  of  lipoma  of  the  mesentery.  7 
were  discovered  on  post-mortem  examination,  and  7  were  removed  by  opera- 
tion. Of  the  latter,  only  2  recovered.  Death  was  in  each  case  due  to  either 
shock  or  peritonitis.     Mesenteric  lipomata  occur  in  adults,  and  always  grow 
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between  the  layers  of  the  mesentery.  The  intestines  lie  in  front  of  them,  or 
to  one  side.  Ascites  is  rare,  and  adhesions  are  occasionally  met  with.  A 
correct  diagnosis  is  not  usually  made,  the  affection  being  mistaken  for  cystic 
tumors  in  most  instances.  Pathologically,  the  growths  belong  to  the  myxo- 
lipomata. 

The  Etiology  of  Peritonitis. 

Dr.  Grawitz  {Charite-Annalen,  XI.  Jarhgang,  p.  779)  has  published  a 
very  valuable  paper  upon  this  subject.  It  is  founded  upon  an  extensive  series 
of  experiments  made  upon  the  lower  animals. 

Into  the  elaborate  details  of  the  research  it  is  impossible  to  enter.  The 
more  important  conclusions  are  these :  Schizomycetes  or  Staphylococcus 
aureus  injected  into  the  peritoneal  cavity  will  not  of  themselves  produce  peri- 
tonitis if  the  injecting  medium  be  non-irritating.  In  the  production  of  sup- 
purative peritonitis  two  conditions  are  necessary  in  the  majority  of  cases:  1. 
The  introduction  of  pus-producing  microorganisms  ;  and,  2.  The  existence  of 
some  local  disturbance.  The  latter  condition  is  afforded  when  the  intestinal 
tube  is  gorged  with  much  stagnant  matter  and  when  the  serous  membrane 
has  been  denuded  of  its  epithelial  covering. 

The  subject  of  peritonitis  from  cold  is  discussed,  and  Dr.  Grawitz  concludes 
that  cold  alone  cannot  become  a  cause  of  peritonitis,  nor  does  he  consider  it 
an  important  local  factor  when  the  other  possible  causes  of  peritonitis  are 
present. 

The  paper  concludes  with  a  consideration  of  the  peritonitis  that  often 
attends  stenosis  of  the  bowel  and  strangulated  hernia.  In  both  circumstances 
local  damage  to  the  serous  membrane  plays  a  very  conspicuous  part. 


The  Treatment  of  Hemorrhoids  by  Excision. 

Mr.  Whitehead  {British  Medical  Journal,  vol.  i.  p.  449,  1887)  gives  an 
account  of  no  less  than  300  consecutive  cases  treated  by  means  of  the  opera- 
tion that  now  goes  by  his  name. 

The  treatment  by  ligature  is  very  unsatisfactory  and  a  relapse  is  quite  com- 
mon. The  treatment  by  the  clamp  and  cautery  is  still  more  unsatisfactory. 
Its  immediate  risks  are  greater  and  its  failures  by  recurrence  more  numerous. 

The  present  operation  has  been  performed  upon  over  300  patients  without 
a  death,  a  single  instance  of  secondary  hemorrhage,  or  one  case  where  any 
complication  such  as  ulceration,  abscess,  stricture,  or  incontinence  of  feces, 
has  occurred. 

The  following  are  the  details  of  the  operation :  The  patient  is  anaesthetized 
and  placed  in  the  lithotomy  position.  The  sphincters  are  well  paralyzed  by 
stretching.  By  the  use  of  screws  and  dissecting  forceps  the  mucous  membrane 
is  divided  at  its  junction  with  the  skin  round  the  entire  circumference  of  the 
bowel,  every  irregularity  of  the  skin  being  carefully  followed.  The  external 
and  the  commencement  of  the  internal  sphincters  are  then  exposed  by  a  rapid 
dissection,  and  the  mucous  membrane  and  attached  hemorrhoids,  thus  sepa- 
rated from  the  submucous  bed  on  which  they  rested,  are  pulled  bodily  down, 
any  undivided  points  of  resistance  being  snipped  across  and  the  piles  brought 
below  the  margin  of  the  skin.     The  mucous  membrane  above  the  piles  is  now 
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divided  transversely  in  successive  stages,  and  the  free  margin  of  the  severed 
membrane  alone  is  attached,  as  soon  as  divided,  to  the  free  edge  of  the  skin 
below  by  sutures.  Bleeding  vessels  are  secured  by  twisting.  A  complete  ring 
of  pile-bearing  mucous  membrane  is  thus  removed.  No  skilled  assistance  is 
required.  The  wound  is  dressed  with  iodoform.  The  sutures  are  of  carbo- 
lized  silk  and  are  not  removed.  Castor-oil  is  given  on  the  morning  of  the 
fourth  day.  The  patient  can  resume  work  within  a  fortnight.  The  amount 
of  pain  after  the  operation  is  trifling,  and  retention  of  urine  is  uncommon. 


Hernia  of  the  C^cum. 

Mr.  Frederick  Treves  {British  Medical  Journal,  1887,  vol.  i.  p.  382) 
commences  a  monograph  upon  this  subject  by  an  account  of  the  history  of 
the  hernia  as  displayed  in  surgical  literature.  In  one  of  the  earlier  recorded 
cases  (1732)  the  caecum  was  exposed  and  entirely  excised,  the  patient  making 
a  good  recovery.  Mr.  Treves  draws  attention  to  the  fact  that  the  text-books 
describe  the  csecal  hernia  as  being  without  a  sac.  An  account  is  given  of  the 
various  reported  cases  upon  which  this  statement  is  founded,  and  it  is  shown 
that  in  the  more  conspicuous  instances  the  evidence  is  unsatisfactory. 

Two  cases  are  given.  The  first  was  met  with  in  a  man  aged  forty-one.  The 
rupture  was  inguinal,  the  sac  was  double,  and  of  enormous  size.  The  sac  was 
cut  away,  the  caecum  exposed  and  reduced.     A  complete  cure  resulted. 

The  second  case  was  in  a  woman  aged  fifty-six,  and  occupied  the  femoral 
region.     The  appendix  could  be  distinctly  felt.     The  hernia  was  reducible. 

The  author  proceeds  to  examine  15  recent  cases  (8  from  recent  records,  9 
from  metropolitan  museums).  It  appears  that  the  hernia  is  much  more 
common  in  the  inguinal  than  the  femoral  region,  and  is  more  common  in  males 
than  in  females.  There  is,  in  nearly  every  instance,  a  perfect  sac.  In  a  few 
examples  it  was  incomplete ;  in  no  case  was  it  absent.  The  caput  coli  may 
be  protruded  alone,  or  in  the  hernia  coils  of  ileum  and  omentum  may  be 
found.     The  rupture  tends  soon  to  become  irreducible. 

Mr.  G.  A.  Wright  {Ibid.,  p.  507)  gives  an  account  of  seven  cases  of  ca^cal 
hernia  in  children.  The  patients  were  between  the  ages  of  three  months  and 
seven  years.  They  were  all  males,  and  the  rupture  in  each  instance  inguinal. 
In  all  the  cases  operated  upon  there  was  a  perfect  and  well-defined  sac.  The 
sac  may  be  funicular,  or  be  formed  from  the  open  tunica  vaginalis. 

The  paper  serves  to  modify  Mr.  Treves's  statement  that  "the  hernia  of  the 
caecum  is  practically  limited  to  adults." 


Parotitis  in  Association  with  Abdominal  Disease. 

Mr.  Stephen  Paget  [British  Medical  Journal,  March  19,  1887)  has,  with 
great  diligence,  collected  no  less  than  101  cases  of  parotitis  consequent  upon 
injury  or  disease  of  the  abdomen  or  pelvis;  of  this  number,  10  were  due  to 
injury  or  disease  of  the  urinary  tract;  18  were  due  to  injury  or  disease  of  the 
alimentary  canal,  and  23  were  due  to  injury  or  disease  of  the  abdominal, 
the  peritoneum,  or  the  pelvic  cellular  tissue.  The  remaiiyng  50  were  due  to 
injury  or  disease,  or  temporary  derangement  of  the  generative  organs.  Under 
the  latter  term  are  included  slight  blows  on  the  testis,  the  introduction  of  a 
pessary,  menstruation,  and  pregnancy. 
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This  form  of  parotitis  appears  to  be  non-pysemic,  to  have  no  definite  incu- 
bation stage,  and  to  end  very  often  in  suppuration.  Mr.  Paget  considers  that 
the  sequence  of  disease  is  due  to  influences  acting  through  the  nervoiis  system. 


The  Treatment  of  Ectopiojst  Vesica. 

Dr.  Zesas  ( Centralblattfur  Chirurgie,  No.  8,  1887)  advocates  Sonnenburg's 
operation,  which  consists  in  removing  the  defective  bladder  and  turning  the 
ureters  into  the  penis.  The  object  of  the  present  paper  is  to  describe  a  special 
receptacle  devised  by  the  author,  to  be  worn  after  Sonnenburg's  operation. 
It  consists  of  two  parts — a  rounded  concave  shield  to  cover  the  abdominal 
wound,  and  a  scrotal  funnel,  which  receives  the  scrotal  tissues  and  the  rudi- 
mentary penis,  and  leads  into  a  tube  emptying  itself  into  an  ordinary  urinal. 
The  shield  and  funnel  are  made  of  silver,  and  the  points  of  contact  are 
covered  with  an  India-rubber  tube,  as  on  the  edge  of  an  ether  inhaler.  A 
case  is  described  where  the  appliance  was  used.  The  patient  was  always  kept 
perfectly  dry.     Excellent  illustrations  accompany  the  paper. 


Suprapubic  Lithotomy. 

Sir  William  MacCormac  {British  Medical  Journal,  1887,  vol.  i.  p.  551) 
contributes  another  valuable  paper  upon  this  subject.  The  article  commences 
with  an  account  of  the  history  of  the  operation.  The  modern  method  is 
described  as  follows :  Strict  antiseptic  precautions  are  adopted  throughout. 
The  rectum  is  distended  by  an  India-rubber  bag,  of  elongated  sausage-form. 
10  to  12  ounces  are  injected.  The  bladder  is  emptied,  is  washed  out,  and  then 
moderately  distended  with  boric  solution  (6,  8,  or  10  ounces).  The  bladder 
will  then  be  readily  felt  above  the  pubes.  The  incision  is  median,  is  close  to 
the  pubes,  and  from  2  to  4  inches  in  length.  The  tissues  are  divided  layer  by 
layer,  until  the  bladder  is  distinctly  exposed.  After  the  viscus  has  been 
secured  by  two  loops  of  thread  passed  through  the  muscular  coat  at  the  upper 
exposed  part,  the  cavity  is  opened.  The  stone  is  then  removed.  In  young 
persons  with  healthy  urine  the  wound  in  the  bladder  may  be  closed  by  sutures, 
in  other  cases  the  wound  may  be  left  open  with  or  without  drainage. 

The  author  gives  an  account  of  a  series  of  experiments  performed  to  ascer- 
tain the  effect  of  distention  of  the  bladder  and  rectum  upon  the  position  of 
the  peritoneal  reflection.  When  the  bladder  alone  is  distended,  the  peritoneal 
reflection  is  somewhat  but  not  sufficiently  raised,  the  bladder  being  chiefly 
distended  backward.  Distention  of  the  rectum  alone  appears  to  produce  no 
palpable  effect  on  the  vesical  fold ;  and  to  obtain  the  maximum  result,  dis- 
tention of  both  bladder  and  rectum  seems  necessary.  The  dilatation  of  the 
rectal  bag  pushes  the  moderately  distended  bladder  forward  and  upward 
against  the  parietes. 

The  following  indications  for  the  operation  are  given :  A  large  stone  in  a 
contracted  bladder,  a  stone  projecting  into  the  urethra,  encapsulated  or  very 
hard  calculi,  cases  of  numerous  stones,  certain  foreign  bodies,  ricketty 
deformity  of  the  pelvis,  and  ankylosis  of  the  hip-joint.  Some  add  hypertro- 
phy of  the  prostate,  stricture,  and  irritable  bladder. 

The  mortality  after  the  suprapubic  method  is  from  22  to  30  per  cent.     The 
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commoner  causes  of  death  are  (in  order)  peritonitis,  pericystitis,  pyelone- 
phritis, collapse. 

In  26  cases  of  suture  of  the  bladder  wound  primary  union  was  obtained  in 
10  cases  only.  

Lithotomy. 

Dr.  Rosenthal  ( Vratch,  1886,  Nos.  25-32)  gives  the  following  valuable 
statistical  account.  He  deals  with  400  cases  of  lateral  lithotomy.  47  per  cent, 
of  the  cases  concerned  patients  under  seven  years  of  age,  and  66  per  cent, 
patients  between  seven  and  thirteen  years.  Out  of  the  400  only  40  died,  a 
mortality  of  10  per  cent.  In  6  of  the  fatal  cases,  death  was  not  directly  due 
to  the  operation,  and  the  omission  of  these  raises  the  mortality  to  8.5  per  cent. 
The  mortality  increased  steadily  according  to  age,  being  3.5  per  cent,  in 
patients  under  five  years,  and  36.8  per  cent,  in  patients  between  the  ages  of 
thirty  and  sixty-six. 

The  mortality  in  7628  recorded  cases  of  lateral  lithotomy  collected  by  the 
author  is  12.08  per  cent.  The  mortality  of  the  suprapubic  operation,  on  the 
other  hand,  stands  at  22.1  per  cent. 

Out  of  the  40  cases  of  death,  17  died  of  pyonephritis.  The  rectum  wa» 
wounded  6  times  in  the  400  operations. 

The  time  occupied  in  healing  averaged  18.6  days  in  patients  under  ten 
years,  and  27.2  days  in  patients  above  that  age. 

The  character  of  the  calculus  was  determined  as  follows:  urates,  70  per 
cent. ;  oxalates,  11  per  cent. ;  mixed  (phosphates  predominating),  19  per  cent. 


Primary  Sarcoma  of  the  Bladder. 

Dr.  Chiari  {Prager  med.  Wochenschrift,  1886,  No.  50)  reports  a  case  of  this 
very  rare  affection.  He  states  that  only  seven  cases  have  so  far  been  reported. 
The  patient  was  a  boy  aged  five;  the  first  symptoms  were  those  of  retention^ 
followed  by  the  manifestations  of  chronic  cystitis.  No  blood  appeared  in  the 
urine  until  a  catheter  was  used.  The  tumor  could  be  felt  through  the  abdomi- 
nal parietes.  The  tumor  sprang  from  the  submucosa  about  the  trigone.  The 
prostate  and  seminal  vesicles  were  invaded.  A  solitary  gland  was  found 
enlarged.  There  were  no  other  metastases.  The  growth  proved  to  be  a  pure 
spindle-celled  sarcoma. 

The  Function  of  the  Prostate. 

Dr.  Furbringer  {Berliner  klin.  Wochenschrift,  1886,  No.  29)  states  that  the 
prostatic  fluid  is  thin  and  acid,  is  rich  in  albumen,  contains  lecithin  but  no 
fat.  The  author  believes  that  the  fluid  has  other  functions  than  that  of  a 
mere  lubricating  medium.  He  states  that  it  acts  as  a  vitalizer  of  the  seminal 
fluid,  and  is  of  essential  importance  in  the  act  of  generation.  In  semen 
unmixed  with  the  prostatic  secretion  the  spermatozoa  are  found  to  be  stiff  and 
still ;  on  the  addition,  however,  of  that  fluid,  they  become  at  once  subtle  and 
active.  The  addition  of  an  excess  of  prostatic  secretion  causes  the  seminal 
particles  to  become  once  more  indolent. 

These  statements  are  founded  upon  observations  made  on  animals,  and  on 
certain  pathological  experiments  carried  out  upon  the  human  subject. 
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Eenal  Surgery. 

T.  F.  Chavasse  [Lancet,  1887,  p.  403)  gives  an  account  of  three  cases 
that  proved  fatal  after  operation.  In  his  comments  upon  these  cases  the 
author  deduced  the  following  conclusions:  To  obtain  the  greatest  possible 
benefit  from  operative  measures  renal  calculi  must  be  sought  for  and  removed 
before  destruction  and  consequent  abscess  have  resulted.  The  signs  and 
symptoms  most  to  be  relied  upon  for  the  diagnosis  of  renal  calculus,  where 
no  tumor  exists,  the  patient  being  otherwise  healthy,  are  the  following:  1. 
The  presence  of  blood  in  the  urine,  especially  after  erection.  2.  Unilateral 
pain  passing  down  the  ureter  toward  the  testis.  3.  Pain  on  deep  pressure  in 
loin  between  the  last  rib  and  the  iliac  rest  and  just  external  to  the  erector 
spinae  muscle.  4.  The  presence  of  uric  acid  and  oxalate  crystals  in  the  urine. 
In  suppurative  lesions  of  the  kidney  nephrotomy  and  drainage  should  be  the 
first  measure  in  treatment. 

In  one  case  the  author  passed  an  exploring  needle  twelve  times  into  the 
substance  of  the  kidney,  but  failed  to  reveal  a  calculus  and  a  fair  sized  abscess 
that  were  ultimately  discovered  post-mortem. 

Speaking  generally,  there  is  no  doubt  that  the  lumbar  incision  is  safer  than 
the  abdominal.  The  author  advises  nephrectomy  under  these  conditions: 
After  nephrotomy  and  drainage  have  failed  in  cases  of  suppurative  lesions 
depending  upon  a  local  irritant,  in  hydronephrosis,  and  in  traumatic  rupture 
of  the  kidney.  It  is  justifiable  also  in  cases  of  painful  floating  kidney  when 
attempts  to  free  the  organ  have  failed,  and  in  troublesome  renal  or  ureteral 
fistulae.  Nephrectomy  is  contraindicated  in  tubercular  disease,  carcinoma 
in  adults,  and  sarcoma  in  children. 


The  following  articles  are  worthy  of  note : 

"Abscess  of  the  Brain  Resulting  from  Ear  Disease,"  by  Dr.  Thomas  Barr 
[Brit  Med.  Journ.,  April  2,  1887). 

"  Pianists'  Cramp,"  by  Dr.  Warrington  Howard  [Brit.  Med.  Journ.,  March 
26,  1887). 

"Case  of  Mollities  Ossium  in  a  Male,"  by  Mr.  Barwise  [Brit.  Med.  Journ., 
April  9,  1887). 

"  Laparotomy  in  Intestinal  Obstruction,"  by  Dr.  Kiimwell  {Deutsche  med. 
Wochenschrift,  No.  12).  Four  cases:  two  of  volvulus,  one  of  mesenteric  hole, 
one  of  solitary  band.     Laparotomy  in  each  instance,  with  only  one  recovery. 

"  The  Theory  of  Gut  Strangulation,"  by  Dr.  Beeby  (  Centralblatt  fiir  Chirurgie, 
No.  14,  1887).  An  examination  of  Reichel's  view,  with  a  new  and  elaborate 
theory  of  the  author's. 

" Chondromyosarcoma  of  Kidney,"  by  Dr.  Hoiaholt  [Virchow's  Archiv, 
Bd.  civ.  p.  118).  Male,  aged  eighteen;  left  kidney.  Died  of  marasmus. 
Tumor  composed  of  round-celled  sarcoma  mixed  with  muscle  fibre  and 
nodules  of  cartilage. 

"  Seven  Consecutive  Cases  of  Charbon  Treated  Successfully  by  Excision," 
by  Thomas  Bryant  {Lancet,  1887,  vol.  i.  pp.  367  and  416). 

"Case  of  Trephining  over  the  Left  Branchial  Centre  for  Paralysis  of  the 
Right  Arm  due  to  a  blow  a  week  previously.  Cure,"  by  A.  W.  Robson 
{Lancet,  1887,  vol.  i.  p.  464). 
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"On  Sounding  the  Frontal  Sinus,"  by  Dr.  Jurasz  {Berliner  klin.  Wochen- 
schrift,  No.  3,  1887).  The  probe  is  introduced  from  the  nose.  The  utility  of 
the  procedure  is  not  evident. 

"Vesical  Fistula  after  a  Radical  Operation  for  Hernia/'  by  Dr.  Feilchen- 
feld  {Berliner  klin.  Wochenschrift,  No.  3,  1887).  Male,  aged  fifty-one;  scrotal 
hernia.  Removal  of  sac  with  ligature  of  neck.  Urinary  fistula  formed  at 
wound,  which  closed  after  many  weeks.  The  author  supposes  that  a  vesical 
diverticulum  must  have  been  engaged  in  the  ring. 

"The  Classification  of  Tumors  of  the  Testicle,"  by  Drs.  Monod  and  Arthaud 
{Hevue  de  Chirurgie,  March  10,  1837). 

"Malformations  of  the  Anus,"  by  Dr.  Jeannel  {Revue  de  Chirurgie,  March 
and  April,  1887). 


In  America. 


Removal  of  a  Large  Sarcoma,  causing  Hemianopsia,  from  the 

Occipital  Lobe. 

Drs.  W.  R.  Birdsall  and  Robert  F.  Weir  {The  Medical  News,  April  16, 
1887)  make  a  most  important  contribution  to  brain  surgery;  among  other 
points  demonstrating  that  hemorrhage  must  be  primarily  arrested  in  opera- 
tions involving  the  brain  structure  by  reliable  methods,  such  as  the  ligature, 
torsion,  or  prolonged  forcipressure,  and  not  by  the  tampon. 

A  man,  aet.  forty-two,  in  August,  1885,  suddenly  noticed  unsteadiness  of 
gait,  succeeded  by  a  violent  attack  of  vomiting.  Diplopia  for  distance 
soon  appeared,  with  increasing  muscular  incoordination;  numb  sensations 
of  the  right  arm,  leg,  and  shoulder;  but  no  disorder  of  sensation  of  the  face. 
All  these  symptoms  were  intermittent.  Occasional  moderate  frontal  headache 
was  experienced.  No  vertigo  was  noticed  at  first,  and  no  other  sensory, 
motor,  or  visceral  symptoms  appeared.  Hemianopsia,  was  detected,  with 
incipient  neuro-retinitis.  The  diagnosis  was,  "  tumor  of  mesial  aspect  of  right 
occipital  lobe,  involving  primarily  the  cuneus,  extending  downward  toward 
the  tentorium  cerebelli,  and  perhaps  also  upward  toward  the  paracentral 
lobule  (leg  centre)."  Slight  improvement  in  gait,  under  the  use  of  iodide  of 
potassium,  was  observed  until  as  late  as  July,  1886;  but  in  September  the 
muscular  incoordination  and  occasional  drowsiness  rapidly  increased. 

Examination  now  showed  the  left  lateral  hemianopsia  still  present;  the 
neuritis  well  advanced,  although  more  marked  in  the  left  eye;  irides  active, 
both  to  light  and  accommodation — the  left  pupil  larger  than  the  right ;  no 
diplopia,  no  "ocular  paresis;"  the  special  senses  were  normal,  and  there  was 
neither  anaesthesia,  analgesia,  disturbance  of  the  temperature  sense,  paresis, 
nor  tremor  of  the  muscles;  and  the  motions  were  "clumsy,"  rather  than 
ataxic — "uncertainty  of  control"  seemed  the  best  term  for  it;  and  the  dis- 
turbance of  equilibrium  increased  in  a  most  irregular  manner. 

On  March  9, 1887,  Dr.  Weir  operated  antiseptically.  An  oval  opening,  two 
and  three-quarters  by  two  and  one-quarter  inches,  was  made  through  the  bone 
by  means  of  a  trephine  and  the  rongeur.     The  non-pulsatile  dura  mater  was 
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opened  for  two-thirds  of  the  extent  of  the  bone  wound,  and  the  tumor,  of  a 
purplish-red  color,  presented  at  once,  covered  by  a  thin  cellular  layer  con- 
taining large  ramifying  veins.  By  means  of  a  director  and  spoon-handle,  a 
thin  layer  of  brain  substance  was  loosened  from  its  outer  side,  and  by  a  con- 
tinuance of  these  proceedings  the  growth  was  readily  separated  at  the  sides; 
but  even  after  further  free  removal  of  bone  tissue,  the  outlying  edges  and 
base  of  the  growth  could  not  be  reached  until  it  was  incised  and  its  softened 
interior  squeezed  out.  After  this,  separation  was  readily  effected  by  the 
finger-nail  until  the  base  was  reached,  when  the  growth  was  nearly  torn  in 
half,  its  outer  portion  lifted  out,  separated  from  the  falx,  and  the  whole  mass 
withdrawn.  Considerable  venous  oozing  occurred,  but  was  readily  arrested 
by  sponge  pressure.  Two  bleeding  points  were  seen :  one  venous,  in  the  region 
of  the  straight  sinus;  and  the  other  arterial,  possibly  a  terminal  branch  of  the 
posterior  cerebral  artery.  Moderately  firm  packing  with  iodoform  gauze  to 
check  bleeding,  partial  suture  of  the  dura  mater  and  scalp,  with  a  careful 
antiseptic  dressing,  completed  the  operation.  Some  failure  of  the  pulse  was 
observed  when  the  growth  was  being  lifted  out,  probably  due  to  loss  of  blood 
— in  all,  computed  to  be  from  f^x  to  f3xij — but  hypodermatics  of  whiskey 
relieved  this  condition. 

After  the  rapid  recovery  from  the  anaesthetic,  slight  divergent  squint  of  the 
left  eye  was  noted;  the  pulse  was  132,  regular,  and  of  good  volume.  Ene- 
mata  of  milk  punch  were  ordered  every  two  hours.  Two  hours  after  operation 
the  pulse  was  120,  weak,  and  there  was  much  blood-staining  of  the  dressings. 

At  10  p.  M.  the  patient  was  very  restless,  with  an  extremely  weak  pulse^ 
and  steady  bleeding  was  evidently  going  on.  Two  quarts  of  salt  solution,  as 
modified  by  Landerer,  were  slowly  injected  into  the  median  basilic  vein  with 
immediate  improvement  in  the  pulse  and  consciousness.  Slight  paralysis  of 
the  ocular  branch  of  the  seventh  nerve  was  now  detected,  in  addition  to  the 
already  noted  divergent  squint  on  the  left  side.  Hemorrhage  being  evidently 
the  cause  of  the  unfavorable  symptoms,  the  dressings  were  removed,  but  such 
free  bleeding  occurred  as  to  forbid  anything  more  than  the  application  of  an 
additional  iodoform  gauze  tampon,  and  a  second  transfusion  was  made ;  but, 
despite  everything,  death  occurred  at  2  A.  M. 

Dr.  Weir  regrets  that  forcipressure  forceps,  allowed  to  remain  for  from 
twenty-four  to  forty-eight  hours,  with  elevation  of  head,  had  not  been  re- 
sorted to  at  the  outset.  The  advisability  and  dangers  of  free  bone  openings 
are  discussed,  bone-grafting  is  advocated,  either  by  dusting  the  finely  minced 
bone  over  the  dura  mater,  or  by  replacement  of  the  trephine  disks. 

This  case  makes  the  eighth  operated  on  for  brain  tumor.  In  five  instances 
the  growth  was  found  and  removed  ;  in  one,  partial  removal  was  effected ;  and 
in  the  remaining  two,  no  tumor  was  found,  although  in  one  case  the  post- 
mortem, two  and  a  half  months  later,  revealed  a  growth  pressing  upon  the 
cerebellum  and  spinal  cord. 

The  growth  weighed  5^  ounces,  and  measured  3^  inches  by  2|  by  2J  inches 
thick,  the  greater  circumference  measuring  8^  inches. 


Pleurotomy  by  Resection  of  the  Ribs  for  Empyema. 
Dr.  W.  H.  Strickler  {The  Medical  News,  May  7,  1887)  describes  the  fol- 
lowing operation :  Across  the  sixth  rib  in  the  axillary  region  a  vertical  cut  of 
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three  inches  is  made  with  its  centre  over  the  rib.  A  transverse  cut  of  one 
inch  crosses  the  primary  one  at  its  centre.  The  sixth  rib  is  bared,  partially- 
divided  at  two  points  by  a  Hey's  saw,  and  finally  severed  by  bone  forceps. 
The  pleura  now  being  opened  the  chest  is  explored  by  the  finger  to  ascertain 
the  position  of  the  diaphragm,  when  a  section  of  the  seventh  and  of  the  fifth 
ribs  is  removed — about  one  inch  of  these,  while  the  exsected  portion  of  the 
sixth  rib  measures  one  and  a  half  inches ;  this  is  to  secure  space  between  the 
extremities  of  the  segments  of  this  rib,  when  the  cut  ends  of  the  fifth  and 
seventh  ribs  are  driven  together  by  atmospheric  pressure.  All  bone  sections 
having  been  completed,  the  pleural  cavity  is  carefully  explored,  by  the  whole 
hand,  except  the  thumb,  all  fibrinous  masses  are  carefully  removed,  any  bands 
likely  to  prevent  expansion  of  the  lung  ruptured,  and  the  cavity  thoroughly 
irrigated  with  large  quantities  of  hot  water.  All  but  the  centre  of  the  wound 
is  sutured,  and  gauze  and  oakum  applied  over  all.  After  the  first  week  a  tube 
is  used  to  keep  the  wound  patent,  which  is  gradually  reduced  in  size.  From 
the  outset,  daily  flushings  with  hot  water  are  used.  Five  cases  are  reported, 
which  have  done  well.     The  operation  is  a  modification  of  one  in  general  use. 


PisTOLSHOT  Wound  of  the  Abdomen;  Laparotomy;   Nephrectomy; 

Autopsy. 

Dr.  W.  W.  Keen  {The  Medical  News,  May  14,  1887)  gives  the  details  of  a 
most  interesting  case,  which  should  be  carefully  studied  by  every  surgeon, 
illustrating,  as  it  does,  many  points  which  are  both  new  and  of  practical 
importance  in  this  latest  field  of  operative  surgery.  The  title  contains  nearly 
all  the  essential  points,  and  since  nothing  short  of  an  almost  complete  repro- 
duction of  the  paper  could  do  it  justice,  we  shall  merely  add  what  seems  to 
be  the  apparent  cause  of  the  fatal  termination  of  a  case  which  bade  fair  to 
recover,  and  one  or  two  minor  points  worthy  of  comment.  Generalized,  non- 
suppurative peritonitis  was  found  post-mortem,  and  a  gangrenous  portion  of 
bowel  opposite  to  the  ball  wound  of  the  intestine,  in  the  centre  of  the  dead 
portion  two  perforations  existing  with  pus  in  the  lumen  of  the  bowel.  This 
was  probably  the  cause  of  the  peritonitis,  and  Dr.  Keen  thinks  resulted  from 
contusion  of  the  mesentery  not  detectable  at  the  operation,  but  causing  throm- 
bosis of  the  arterial  supply  to  the  portion  of  bowel-wall  which  necrosed.  An 
extensive  intermesenteric  layer  of  blood  effused  before,  and  found  at  the  oper- 
ation, had  also  broken  down  and  looked  purulent,  but  did  not  communicate 
with  the  peritoneal  cavity.  At  the  post-mortem  examination  the  right  kidney 
was  found  to  have  undergone  marked  compensatory  enlargement,  which  the 
clinical  history  indicated  must  have  taken  place,  since  the  urine,  while  scanty 
at  first,  gradually  increased  in  three  days  from  ^iij  of  albuminous  fluid  to  ^xl 
of  normal  secretion. 


Splenectomy  for  Wandering  Spleen. 

Dr.  W.  H.  Myers  reports  {Journal  of  the  American  Medical  Association,  April 
2,  1887)  a  successful  case,  the  operation  being  demanded  for  the  relief  of 
septic  symptoms  induced  by  abscess,  resulting  apparently  from  the  pressure  of 
an  enlarged  and  dislocated  spleen.  The  suppuration  was  unquestionably 
favored  by  the  post-partum  state,  the  patient  having  been  delivered  about  three 
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weeks  previously,  although  the  splenic  hypertrophy  had  existed  to  a  marked 
degree  for  over  one  year.  The  perisplenic  abscess  had  opened  externally 
before  operation  by  three  orifices.  Strict  antisepsis  was  attempted  and  secured. 
The  pedicle  was  transfixed  by  a  double  ligature,  tied  in  halves,  and  dropped 
into  the  cavity,  and  a  glass  drainage  tube  inserted.  The  tumor  weighed  seven 
pounds.   Eecovery  was  prompt,  the  patient  going  home  on  the  twenty-first  day. 


Aneurisms  Treated  by  the  Introduction  of  Catgut  or  of  Wire, 

WITH  Electricity. 

In  this  most  interesting  paper  {The  Medical  News,  April  9, 1887)  Dr.  Eobert 
Abbe  reviews  the  histories  of  those  cases  treated  by  wire  alone,  and  then  relates 
an  instance  in  his  own  practice,  where  the  introduction  of  one  hundred  feet  of 
aseptic  No.  1  catgut  into  the  cavity  of  a  large  dissecting  aneurism  of  the  right 
subclavian  artery  was  of  temporary  benefit.  Increase  in  size  occurring  after  a 
few  days,  one  hundred  and  fifty  feet  of  fine  sterilized  steel  wire  were  introduced 
through  an  insulated  aspirator  needle,  the  positive  pole  of  a  galvano-faradic 
battery  was  attached  to  the  extremity  of  the  wire,  while  a  copper  plate — 12 
inches  by  12  inches — covered  with  wet  cotton,  placed  over  the  back,  was  con- 
nected with  the  negative  pole.  A  current  of  fifty  milliamperes  was  at  first 
used,  finally  a  very  much  stronger  current,  the  current  being  reversed  during 
the  latter  part  of  the  operation,  which  occupied  one  hour.  For  twenty- 
four  hours  decided  hardening  of  the  tumor  was  noted,  then  it  rapidly  in- 
creased, death  resulting  on  the  second  evening  from  rupture  into  the  trachea. 

The  writer  reviews  the  results  of  this,  and  similar  treatment,  in  the  prac- 
tice of  others,  concludes  that,  as  it  has  only  been  tried  in  desperate  cases,  we 
are  not  able  to  decide  what  value  inheres  to  the  practice,  and  thinks  that,  as 
it  does  no  harm,  it  should  be  still  tried — all  the  more,  as  the  post-mortem  results 
show  that  in  many  cases  large  quantities  of  firm,  laminated  clot  have  been 
formed,  while  "the  subsequent  much-desired  inflammation  of  the  sac  was 
easily  kept  under  control  by  ice-bags  in  every  case."  Two  cures  have  resulted 
from  the  introduction  of  wire,  while  electrolysis  alone  has  occasionally  suc- 
ceeded. In  reality.  Dr.  Abbe  has  combined  both  methods — i.  e.,  introducing 
a  tangled  mass  of  easily  compressible  wire  reaching  every  portion  of  the  sac, 
and  then  inducing  deposition  of  clot  upon  it  by  electrolysis  ;  in  addition, 
inflammation  of  the  sac,  which  Cinicelli  contends  is  essential  to  the  success 
of  his  method,  is  induced. 

A  Case  of  Innominate  Aneurism  treated  by  Simultaneous  Distal 
Ligation  of  the  Right  Carotid  and  Subclavian  Arteries.  Re- 
covery. 

Dr.  H.  R.  Wharton  records  [The  Medical  News,  April  9,  1887)  the  history 
and  results  of  treatment  of  a  case  operated  upon  by  Professor  J.  Ashhurst,  Jr., 
at  the  University  College  Hospital,  on  November  13, 1886.  The  right  common 
carotid  was  ligatured  with  catgut  above  the  omohyoid  muscle,  after  which 
the  subclavian  of  the  same  side  was  secured  just  outside  the  anterior  scalene 
muscle.  Silver  sutures,  drainage  tubes,  and  an  oiled  lint  dressing  were  used. 
Neither  unpleasant  cerebral  symptoms  occurred,  nor  did  improv'ement  in  the 
aneurism  at  first  take  place.     In  a  few  days,  however,  the  aneurismal  tumor 
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became  smaller,  the  dyspnoea  and  dysphagia  markedly  diminished,  and  the 
patient  could  sleep  in  the  recumbent  posture.  No  radial  pulse  was  detectable 
even  when  discharged  two  months  after  operation.  Examination  at  that  time 
showed  only  the  merest  traces  of  the  previous  trouble,  so  slight,  indeed  as  to 
warrant  the  belief  that  a  complete  cure  has  resulted.  The  recorded  cases  of 
this  operation  are  examined  and  commented  upon,  the  results  of  consecutive 
ligation  compared,  and  the  opinion  expressed  that  the  simultaneous  ligation 
of  the  right  carotid  and  subclavian  arteries  for  innominate  aneurism  "  is  a  more 
efficient  and  safer  procedure  than  consecutive  ligation  of  these  vessels." 


Three  Cases  of  Ligature  of  the  External  Carotid  Artery,  in  two 
of  which  both  vessels  were  tied  simultaneously. 

Dr.  Jos.  D.  Bryant  {The  Medical  News,  May  14,  1887),  in  a  lengthy  paper, 
well  worthy  of  a  careful  perusal,  sums  up  with  the  following  conclusions :  1. 
Ligature  of  the  external  carotid  artery,  together  with  independent  ligature  of 
the  branches  arising  from  the  first  inch  of  its  course,  is  a  safe  and  commend- 
able operation.  2.  When  the  facial  and  lingual  arteries  do  not  arise  singly, 
or  by  a  common  trunk,  from  the  first  inch  of  the  course  of  the  external  carotid, 
the  branches  arising  at  the  point  of  bifurcation  of  the  common  carotid  should 
be  tied.  3.  Simultaneous  ligature  of  both  external  carotids  is  a  rational  pre- 
paratory measure  for  operations  involving  the  parts  supplied  by  their  branches 
when  dangerous  hemorrhage  is  feared.  If  the  pharynx  be  involved,  the 
ascending  pharyngeal  branches  should  be  ligatured  also.  4.  Simultaneous 
ligature  is  advisable  as  a  final  expedient  to  diminish  the  rapidity  of  the  devel- 
opment of  extensive,  malignant  growths  when  they  are  nourished  by  the 
branches  of  the  external  carotids.  5.  Ligature  of  one  or  both  external  carotids 
for  the  cure  of  aneurismal  formations  of  the  branches  of  the  same  is  not 
feasible  as  an  independent  curative  measure.  6.  Ligature  of  the  common 
carotid  should  not  be  done  for  the  cure  or  for  the  arrest  of  morbid  conditions 
involving  the  external  carotid  or  its  branches,  except  as  a  final  resort. 


The  Treatment  of  Old  Dislocations  of  the  Elbow. 

Dr.  L.  a.  Stimson  reports,  in  The  Medical  News  for  April  2,  1887,  a  case 
in  which  arthrotomy  was  resorted  to,  and  upon  the  reproduction  of  the  dis- 
placement, excision  of  the  joint  was  done  two  months  after  the  first  operation. 

Attention  is  called  to  the  adhesions  formed  by  the  remains  of  the  lateral 
ligaments  and  adventitious  cicatricial  bands  between  the  olecranon  and 
humerus,  which  take  place  so  far  up  and  behind  the  centre  of  motion  that 
reduction  can  only  be  effected  by  a  greater  degree  of  force  than  originally 
produced  rupture  of  the  articular  ligaments.  Stripping  up  of  the  periosteum 
on  the  dorsum  of  the  humerus  by  the  head  of  the  radius  occasionally  takes 
place,  with  a  consequent  formation  of  bone  greatly  interfering  with  reduction. 
Removal  of  pressure  from  a  growing  epiphysis  ~i.  e.,  that  of  the  capitellum  of 
the  humerus — may  result  in  an  overgrowth  of  this  process  in  the  young,  while 
elongation  of  the  neck  of  the  radius  may  take  place  from  the  same  cause, 
both  of  these  conditions  preventing  reduction.  Fractures  of  portions  of  the 
coronoid  process,  the  head  of  the  radius,  or  of  the  epitrochlea,  may,  by  subse- 


OPHTHALMOLOGY.  257 

quent  bony  adhesions  in  new  sites,  present  insuperable  obstacles  to  replace- 
ment of  the  articular  surfaces. 

Stimson,  in  his  arthrotomy,  made  a  single,  instead  of  the  usual  bilateral 
incision — which  latter  procedure  he  announces  he  intends  adopting  in  the 
future — divided  the  olecranon,  separated  adhesions,  reduced  the  luxation, 
and  then  sutured  the  divided  bones  with  silkworm  gut.  Owing  to  the  strain 
exercised  upon  the  olecranon  by  the  tense  triceps  muscle,  the  elbow  had  to 
be  fixed  at  an  angle  of  145  degrees,  a  position  which  doubtless  determined 
the  redisplaceraent. 

Dr.  Stimson  concludes  by  stating  his  acceptance  of  the  rules  formulated  by 
Albert  for  cases  of  old  backward  luxation  of  the  elbow,  viz.,  rupture  or  tenoto- 
mize  adhesions  in  the  elderly,  and  if  reduction  then  fails,  forcibly  flex  the 
elbow  to  a  right  angle,  with  or  without  fracture  of  the  olecranon,  and  allow 
ankylosis  to  occur.  In  younger  subjects  divide  subcutaneously  all  bands, 
and  even  the  triceps,  to  avoid  fracture  of  the  olecranon ;  but  if  the  bones  can- 
not then  be  replaced,  arthrotomy  should  be  done  by  two  lateral  incisions. 
Finally,  if  everything  fail,  excise  the  joint. 


OPHTHAL.MOLO  G  Y. 


UNDER  THE  CHARGE  OF 

L.  WEBSTER  FOX,  M.D., 

OPHTHALMIC  SURGEON  TO  THE  GERMANTOWN   HOSPITAL,   PHILADELPHIA. 


Ophthalmoplegia  Externa  Acuta. 

In  the  Edinburgh  Medical  Journal  for  March  Drs.  Berry  and  Bramwell 
report  a  case  of  ophthalmoplegia  externa  acuta  in  a  child  of  two  and  a  half 
years,  probably  due  to  a  scrofulous  lesion  of  the  pons  Varolii,  with  subsequent 
recovery.  The  authors  admit  that  the  exact  nature  of  the  lesion  must,  to 
some  extent,  be  a  matter  of  conjecture,  but  were  disposed  to  think  that  it  was 
probably  tubercular  from  the  sudden  nature  of  the  attack  and  the  clinical  his- 
tory of  the  case.  The  ocular  symptoms  manifested  themselves  as  follows : 
Almost  complete  ptosis  of  both  lids,  inability  to  elevate  the  eyes,  complete  loss 
of  the  power  of  depressing  them ;  the  internal  rectus  of  the  right  eye  was 
absolutely,  and  that  of  the  left  almost  completely,  paralyzed ;  absolute  diver- 
gence of  the  eyeballs,  the  pupils  from  four  to  five  mm.  in  diameter,  which  con- 
tracted promptly  to  light.  There  were  no  visible  changes  of  the  fundus  oculi. 
Dr.  Berry's  diagnosis  was  paralysis  of  the  third  and  fourth  nerves  and  paresis 
of  the  sixth — i,  e.,  almost  complete  ophthalmoplegia  externa. 

By  careful  examination,  no  loss  of  sensation  or  derangement  of  motion 
could  be  elicited  other  than  could  be  accounted  for  by  the  general  apathetic 
and  drowsy  condition  of  the  patient.  The  authors  localized  the  lesion  at  the 
top  of  the  pons  Varolii  and  in  the  neighborhood  of  the  aqueduct  of  Sylvius, 
from  the  fact  that  the  muscles  supplied  by  the  third,  fourth,  and  sixth  nerves 
on  both  sides  were  involved  and  vision  unaffected.    The  prompt  pupillary 
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reaction  demonstrated  that  it  was  not  the  trunk  of  the  third  nerve  but  only 
those  nuclei  connected  with  the  external  muscles  of  the  eyeball  which  were 
implicated.     The  fifth  nerve  was  apparently  unaffected. 

The  authors  bring  to  their  support  the  researches  in  the  localization  of  the 
motor  functions  of  the  eye  by  Henson  and  Volckers,  Kahler,  Pick,  and  Ferrier. 
The  labors  of  Henson  and  Volckers  have  established  the  fact  of  a  differentia- 
tion of  centres  of  the  third  pair  of  nerves,  so  that  each  of  the  ocular  muscles, 
the  levator,  the  superior,  inferior,  and  internal  recti,  and  the  inferior  oblique, 
has  a  distinct  and  localized  nuclear  origin  beneath  the  floor  of  the  aqueduct 
of  Sylvius ;  moreover,  the  centres  for  the  reflexes  of  light  and  accommoda- 
tion (the  iris  and  ciliary  muscle  are  not  only  distinct  from  the  preceding  but 
from  each  other)  are  placed  further  forward  toward  the  summit  of  the  third 
ventricle.  From  these  anatomical  differences  of  origin  we  can  understand 
how  there  may  be  ophthalmoplegia  externa  whilst  the  pupillary  and  ciliary 
reflexes  are  perfectly  normal ;  and  also  how  the  reflex  to  light  may  be  abol- 
ished with  conservation  of  the  accommodative  reflex  as  in  the  "  Argyll- 
Eobertson  pupil." 

The  differential  diagnosis  between  ophthalmoplegia  of  nuclear  origin  and 
that  arising  from  peripheral  lesion  depends  on  the  following  symptoms :  In 
the  first  instance  there  is  a  slow,  gradual,  and  progressive  suppression  of  ocular 
motility,  with  a  moderate  degree  of  ptosis  that  may  be  temporarily  overcome 
by  the  will,  and  with  normal  pupillary  and  accommodation  reflexes.  In 
paralysis  of  peripheral  origin,  the  failure  of  function  is  monolateral,  sudden, 
subject  to  no  changes  or  intermissions,  and  if  existing,  the  ptosis  is  not  con- 
trollable by  the  will.  This  latter  phenomenon  finds  its  explanation  in  the 
clinical  and  physiological  fact  that  the  levator  is  the  only  one  of  the  ocular 
muscles  whose  relations  with  the  cortex  have  been  established. 

The  patient  recovered  under  the  internal  administration  of  the  iodide  of 
potassium. 

Imperfect  Convergence  in  Exophthalmic  Goitre. 

P.  J.  MoBius  {Centralbatt  fur  Nervenheilkunde)  finds  a  subnormal  con- 
verging power  in  patients  with  Basedow's  disease,  the  remarkable  fact  being 
that  the  imperfection  is  independent  of  the  proptosis,  since  in  two  cases  when 
the  proptosis  was  marked,  convergence  was  normal,  and  in  the  other  six  cases, 
varying  greatly  in  the  degree  of  proptosis,  the  imperfect  convergence  was 
decided.  The  author  concludes  that  the  phenomenon  is  due  to  the  nervous 
debility,  and  cites  Perinaud,  who  found  a  reduced  power  of  convergence  in 
neurasthenic  patients. 

Syphilitic  Arteritis  of  a  Eetinal  Artery. 

In  the  Correspondenz-blatt  filr  Schweizer  Aerzte,  Haab  reports  a  case 
believed  to  be  unique,  of  pronounced  arteritis  of  one  of  the  branches  of  the 
retinal  artery,  due  to  syphilis.  The  trunk  of  the  artery  showed  spots  of 
brilliant  whiteness,  often  resembling  white  scales,  whilst  in  the  smaller  sub- 
divisions of  the  branches  the  change  was  shown  throughout.  These  lesions 
were  markedly  lessened  by  constitutional  treatment  directed  against  the 
general  syphilitic  condition. 
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Physiological  action  of  Atropia  on  the  Iris. 

Dr.  H.  Holtzke  in  Klinische  Monatsbldtter  for  March,  asserts  that  mydri- 
asis of  the  pupil  following  instillations  of  atropia,  is  caused  by  paralysis  of 
the  nerve  endings  of  the  oculomotorius  only.  His  statement  is  based  upon 
experiments  made  upon  lower  animals,  where  the  pupil  had  been  dilated  by 
atropia  and  the  sympathetic  nerve  severed;  the  pupil  immediately  after  the 
operation  contracted;  by  the  application  of  faradization  dilatation  follows. 
Contraction  and  dilatation  of  the  pupil  have  been  observed  in  a  non-atro- 
pinized  eye,  where  the  same  experiment  has  been  made. 

Stilling  advances  the  argument  that  atropine  not  only  paralyzes  the  nerve 
endings  of  the  oculomotorius,  but  also  irritates  the  sympathetic,  and  brings 
to  his  support  the  fact  that  in  paralysis  of  the  third  nerve,  due  to  some  lesion, 
where  we  have  a  certain  amount  Of  pupillary  dilatation  (about  five  mm.),  an 
application  of  atropia  will  dilate  the  pupil  still  further  (8  mm.).  He  argues 
that  the  atropia  irritates  the  sympathetic,  thereby  producing  secondary 
mydriasis, 

Holtzke  explains  this  as  follows :  Inasmuch  as  the  lesion  is  along  the  trunk 
of  the  nerve,  there  still  remains  a  certain  amount  of  force  in  the  ganglion 
cells  situated  in  the  iris  or  anterior  portion  of  the  uveal  tract  or  ciliary  gang- 
lion, which  gives  a  certain  amount  of  remnant  tonicity  to  the  peripheral 
ending  of  the  nerve,  it  being  these  cells  which  the  atropia  affects,  and 
thereby  producing  the  secondary  dilatation.  Cocaine  produces  mydriasis  of 
the  pupil  by  its  irritant  effect  upon  the  sympathetic,  hence  the  secondary 
dilatation  in  an  atropinized  eye.  Our  author  sets  forth  this  fact  in  support  to 
his  primal  assertion  that  atropia  only  acts  physiologically  upon  the  third 
nerve  when  applied  to  the  eye. 

Snow-blindness. 

Dr.  L.  B.  Graddy,  of  Omaha,  Neb.,  had  under  observation  six  patients 
suffering  from  snow-blindness.  They  were  hunters,  following  their  occupa- 
tion in  a  district  covered  with  snow.  The  intense  glare  of  the  sun  reflect- 
ing from  the  snow  produced  the  visual  defect.  The  first  manifestation  of 
disturbed  vision  was  their  inability  to  outline  game  (wild  geese)  below  the 
horizon.  The  visual  defect  increased  to  such  a  degree  that  landmarks  which 
guide  men  on  the  plains,  faded  rapidly  away,  and  it  was  with  difficulty  that 
they  found  their  way  into  camp.  Forty-eight  hours  after  the  attack,  the 
victims  were  found  by  Dr.  Graddy  suffering  intensely  with  photophobia, 
lachrymation,  conjunctivitis,  ciliary  neuralgia  and,  in  two  cases,  complicated 
by  a  narrow,  horizontal  band  of  superficial  keratitis.  The  patients  described 
their  condition  as  if  enveloped  in  a  white,  heavy  mist.  As  their  faces  were 
sunburned.  Dr.  Graddy  assumes  that  the  pathological  condition  of  the  con- 
juctiva  and  cornea  was  of  the  same  character,  and  the  blindness  due  to  mole- 
cular change  in  the  retina,  caused  by  over-stimulation. 

The  treatment  instituted  was  soothing  external  applications  and  dark 
rooms.    Recovery  followed,  with  useful  vision. 

Indians  and  trappers  have  an  ingenious  way  of  protecting  vision,  where 
the  glare  is  intense,  by  applying  around  the  eyes,  and  over  the  cheeks,  a 
gunpowder  paste,  or  goggles  made  of  the  untanned  skin  of  animals,  fitting 
closely  around  the  orbit. 
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Myopia  in  the  Schools  of  Stockholm. 

In  an  examination  of  1446  school  children  of  Stockholm,  Professor  Johais" 
NiDMARK  found  no  myopia  in  children  of  six  or  seven  years  of  age,  whilst 
among  scholars  of  eight  and  nine  there  was,  among  girls,  but  one  case; 
among  boys  14  per  cent. ;  at  sixteen,  33  per  cent,  of  boys  and  girls  were  myopic, 
with  an  average  of  — 2.5  D.  In  the  highest  grades  the  proportion  of  myopes 
among  the  girls  rose  as  high  as  54.28  per  cent.,  with  an  average  degree  of 
— 3.5  D.,  the  frequency  among  boys  not  being  so  great,  one  school  (girls) 
showed  a  frequency  of  66.67  per  cent.,  and  a  mean  of  — 4.16  D.  The  statistics 
show  that  the  injury  is  greater  to  the  eyes  of  girls,  a  result  to  be  expected, 
both  on  account  of  the  comparative  weakness  of  females,  and  the  nature  of 
their  work  outside  of  school. 


Silver  Balls  as  Substitutes  for  the  Vitreous  after  Evisceration. 

In  the  report  of  the  Bristol  General  Hospital  {British  Medical  Journal)  two 
cases  of  the  successful  use  of  hollow  silver  (instead  of  glass)  balls  is  detailed, 
for  the  substitution  of  artificial  vitreous  after  evisceration,  by  Mr.  W.  P. 
Keall.  The  evisceration  was  thoroughly  performed  under  antiseptic  pre- 
cautions. The  ball  was  of  a  size  easily  enclosed  by  the  sclerotic.  The  open- 
ing in  the  sclerotic  was  made  just  outside  of  the  sclerocorneal  margin  in  a 
horizontal  and  curved  direction,  whilst  that  of  the  conjunctiva  was  vertical, 
in  order  more  effectually  to  close  the  hollow  of  the  eye.  The  wounds  were 
stitched  with  fine  silk  thread.  The  dressing  was  a  pad  of  boracic  lint  moist- 
ened with  carbolic  lotion.  No  pain  was  experienced  from  the  pressure  of  the 
balls,  and  in  a  few  weeks  all  inflammation  and  discomfort  had  disappeared. 


Gouty  Affections  of  the  Eye. 

M.  Zychan  [Recueil  d'  Ophthalmologie)  describes  the  ocular  symptoms  con- 
sequent upon  gout.  The  sclerotic  is  most  frequently  attacked,  though  the 
lachrymal  ducts,  the  lids,  and  other  parts  are  sometimes  aflfected ;  vascular 
congestion  and  swelling  are  usually  the  most  noticeable  objective  symptoms ; 
calcareous  deposits  have  been  found  under  the  conjunctiva  of  the  upper  lids 
near  the  margin,  producing  by  the  friction  (as  in  trachoma)  irritation  of  the 
conjunctiva  of  the  globe,  photophobia,  etc.  The  deposits  may  be  extracted 
or  picked  out  with  any  sharp  instrument.  If  dry  eczematous  scales  form  upon 
the  lids,  with  intense  itching,  the  author  recommends  dusting  the  parts  with 
calomel  or  calomel  and  morphine  combined.  The  capillary  degeneration  of 
gouty  subjects  is  shown  by  conjunctival  hemorrhages  and  extravasations. 


Transplantation  of  Rabbit's  Eye  into  the  Human  Orbit. 

Dr.  Charles  H.  May  reports  the  failure  of  an  attempt  of  this  kind  in  the 
Archives  of  Ophthalmology  for  March,  1887.  The  attempt  is  noticeable  only 
because  every  circumstance  attending  the  whole  proceeding  was  as  favorable 
to  success  as  desired.  The  patient's  health  was  all  that  could  be  wished,  the 
operation  was  done  with  skill  and  care,  and  with  every  precaution,  antiseptic 
and  otherwise,  that  could  be  demanded ;  the  subsequent  events  were  all  favor- 
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able  to  a  successful  result,  but  on  the  ninth  day  ulceration  of  the  transplanted 
eye  began  to  appear,  and  it  was  removed.  The  muscles  and  optic  nerve  had 
united  more  or  less  firmly,  but  the  mass  of  foreign  tissue  proved  too  great;  its 
nourishment  was  impossible  under  such  circumstances. 


Artificially  Produced  Cataract. 

In  La  Semaine  Mklicale,  Messrs.  Bouchard  and  Charrin  state  that  naph- 
thalin  produces  cataract  of  both  eyes  in  rabbits;  it  requires  three  to  four 
weeks,  daily  doses  of  about  twenty-five  grains,  to  produce  this  result. 

In  examining  the  functions  of  the  cochlea,  Dr.  Stein  found  that  the  per- 
sistent  action  of  a  high-pitched  tuning  fork  produced  cataract  in  young  por- 
poises in  from  eighteen  to  twenty-four  hours.  The  opacity  of  the  lens  passed 
off  in  time,  but  could  be  reinduced  by  the  tuning  fork.  In  animals  whose 
ears  had  been  destroyed,  the  cataracts  were  producible  in  two  or  three  hours. 


A  New  Cause  of  Mydriasis. 

Dr.  Eampoldi  {Recueil  (Jf  Ophthalmologie,  March,  1887)  calls  attention  to 
bronchial  and  pneumonic  affections  as  frequent  sources  of  unilateral  (some- 
times bilateral)  mydriasis.  He  has  noted  the  fact,  especially  after  the  patient 
has  passed  a  sleepless  night  from  cough,  and  explains  the  phenomenon  as  a 
result  of  irritation  of  the  cervical  sympathetic  which  supplies  the  radiating 
fibres  of  t^ie  iris.  

Cataract  Extraction  without  Iridectomy. 

In  the  Archives  of  Ophthalmology  for  March,  1887,  Dr.  H.  Knapp  reviews  the 
reasons  for  and  against  a  preceding  iridectomy  in  cataract  extraction.  His  con- 
clusion is:  "Simple  extraction  is  an  operation  of  the  highest  order,  and  prac- 
ticable in  the  majority  of  cases  with  the  same  degree  of  safety  as  the  extrac- 
tion combined  with  iridectomy.  In  a  considerable  minority,  however,  the 
latter  method  is  preferable;  in  a  number  of  cases  the  indications  for  the 
iridectomy  manifest  before,  in  others  only  during,  the  operation."  He  con- 
cludes that  an  iridectomy  should  be  made  when,  from  fluidity  of  the  vitreous 
and  rupture  of  the  suspensory  ligament,  or  from  insufllcient  section,  the 
vitreous,  instead  of  the  lens,  presents;  when  the  iris  has  been  injured,  when 
the  sphincter  is  unyielding,  when,  subsequent  to  the  expulsion  of  the  lens, 
the  iris  proves  irreducible. 

Of  the  twenty-nine  cases  detailed  which  served  as  clinical  proof  of  the 
results,  there  were  eighteen  "perfect  or  ideal  recoveries" — i.  e.,  the  pupil  was 
central  and  movable,  and  unobstructed  by  inflammatory  products.  The 
advantages  of  the  operation  without  iridectomy  are  evident ;  there  is  a  normal 
and  active  pupil,  a  natural  appearance  of  the  eye,  increased  acuteness  and 
better  eccentric  vision,  etc.  On  the  other  hand,  the  operation  is  somewhat 
more  difficult,  the  section  larger,  the  lens  less  easily  expelled ;  there  is  greater 
danger  of  prolapse  of  the  iris  and  posterior  synechias. 


Irrigation  of  the  Anterior  Chamber  after  Cataract  Extraction. 

In  Annales  d'  Oculistique  for  January,  1887,  Dr.  Grandclement,  of  Lyon, 
reviews  the  method  adopted,  and  the  nature  of  the  liquid  used  by  MacKeown, 
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Wicherkiewicz,  and  Panas  for  irrigation  of  the  anterior  chamber  after  cataract 
extractions.  Wicherkiewicz  reduced  the  practice  to  a  method  for  operations 
upon  immature  cataracts,  instead  of  artificial  maturation.  Wecker  made 
these  injections,  containing  a  solution  of  the  salicylate  of  eserine,  in  order  to 
secure  pujdllary  contraction  and  to  prevent  prolapse  of  iris;  Panas  requiring 
not  only  cleansing,  but  also  antiseptic  properties. 

Inasmuch  as  the  usual  antiseptics,  such  as  the  bichloride  of  mercury  or 
phenic  acid,  were  too  irritating,  he  employed  the  biniodide  of  mercury  (0.05 
gramme  to  1000  grammes,  with  20  grammes  alcohol,  at  90°),  which  he  found 
successful,  patients  usually  recovering  in  seven  days.  Grandclement  per- 
formed four  cataract  operations,  following  the  details  as  suggested  by  Panas, 
excepting  the  strength  of  the  solution,  which  was  but  half  strength,  for  fear 
of  producing  too  much  irritation. 

In  the  first  case  the  solution  was  used  thoroughly.  The  vision  immediately 
following  the  irrigation  was  excellent,  but  in  twenty-four  hours,  and  still 
more  marked  on  the  second  day,  the  cornea  was  striated  and  lacked  trans- 
parency. The  iris  and  capsular  sac  became  involved  and  the  final  result  was 
not  brilliant. 

The  three  cases  following  responded  more  favorably  to  the  treatment.  Our 
author  found  the  intra-capsular  irrigation,  as  practised  with  Panas'  solution, 
dangerous,  and  according  to  experiments  made  upon  rabbits  by  Drs.  Bet- 
tremieux  and  Vassaux,  disciples  of  Panas,  the  salts  of  mercury  should  be 
abandoned.  For  operations  upon  immature  cataracts  our  author  now  uses 
boiled  and  sterilized  water,  having  abandoned  all  antiseptic  liquids  as  danger- 
ous and  useless,  there  being  no  microbes  in  the  eye ;  besides,  the  recent  investi- 
gations and  experiments  of  Prof.  Sattler  prove  that  Panas'  solution  is  absolutely 
too  weak  to  kill  the  numerous  microbes  which  he  found  in  the  lachrymal  sac 
and  secretions  of  the  conjunctiva  of  individuals  suffering  from  catarrhal  in- 
flammation of  the  lachrymal  ducts.  To  destroy  the  microbes  a  solution  four 
times  the  strength  would  be  required — much  too  irritating  to  apply  to  the  eye. 
Boracic,  salicylic  acid,  and  other  substances  reputed  antiseptic,  Sattler  found 
useless  in  the  destruction  of  micrococci. 

With  patients  having  cataracts  and  suffering  from  catarrhal  inflammation 
of  the  lachrymal  canal,  our  author  suggests  the  application  of  the  sublimate, 
20  centigrammes  to  1000  grammes,  for  a  shorter  or  longer  time,  to  the  palpe- 
bral aperture  until  a  violent  conjunctivitis  is  produced,  this  is  then  mastered 
by  astringent  w^ashes,  and  the  operation  for  cataract,  or,  what  is  still  safer,  a 
preliminary  iridectomy  performed.  Five  or  six  weeks  subsequently  the  lens 
may  be  removed  through  the  scar-tissue,  which  must  be  less  favorable  to  the 
evolution  of  morbid  germs.  Our  author  has  followed  this  method  with  good 
results,  not  depending  upon  boracic  acid,  which  seems  too  much  in  vogue 
to-day.  The  reviewer  has  found  boroglyceride,  fifty  per  cent,  solution,  a 
most  efficient  remedy  is  cases  as  described  above. 


Transplantation  of  the  Cornea. 

In  Zahender's  KUnische  Monatshldtter  for  February,  1887,  Prof.  Adimuk 
reports  his  attempts  at  corneal  transplantation  into  human  eyes,  emphasizing 
the  recommendation  that  an  adjacent  portion  of  sclerotic  be  also  transplanted. 
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This  is  in  view  of  the  fact  that  the  cornea  is  nourished  from  its  periphery, 
and  that  the  sclerotic  heals  more  rapidly  than  the  cornea.  It  therefore 
became  necessary  to  choose  some  animal  having  an  eye  small  enough  to 
enable  the  operator  to  procure  a  piece  (by  trephining)  of  the  requisite  tissues 
and  size.  Three  attempts  were  made  with  rats'  eyes;  the  tissues  proved  too 
thin  and  weak  to  withstand  the  intraocular  pressure  of  the  human  eye.  But 
there  was  union  and  healing  of  the  transplanted  part,  and  this  gave  encour- 
agement to  other  attempts. 

Five  trials  were  made  with  hen's  eyes.  Two  ulcerated,  and  three  grew 
firmly  in  place,  but  these  cases  subsequently  passed  out  of  observation,  and 
no  definite  results  can  be  stated.  The  author,  however,  urges  that  his  partial 
success  renders  the  method  of  including  a  bit  of  the  sclera  with  the  trans- 
planted piece  a  prerequisite  of  success.  The  method  whereby  this  opaque 
part  subsequently  becomes  transparent  by  a  spontaneous  process  is  hard  to 
believe.  It  is  evident  that  the  success  of  the  endeavors  must  depend  upon  a 
more  perfect  technique.  Personal  disappointments  and  the  scepticism  of 
others  have  not  discouraged  v.  Hippie,  who  recently  successfully  ingrafted  a 
rabbit's  cornea  (4  mm.)  in  the  opaque  cornea  of  a  girl  seventeen  years  old. 

20 
The  visual  acuity  at  the  end  of  eight  days  was  —      The   investigations   of 

cc 

Leber  upon  the  liquid  changes  of  the  eye  have  taught  us  that  the  transparency 

of  corneal  tissue  is  only  protected  by  the  intact  state  of  Descemet's  membrane, 

hence  the  transplantation  is  made  possible,  only  if  the  endothelium  of  this 

membrane  preserves  its  integrity.     If  the  membrane  is  wounded  it  rolls  upon 

itself,  and  failure  is  the  result.     The  method,  which  is  difficult  and  delicate, 

is  applicable  only  to  non-adherent  leucomas,  according  to  von  Hippie. 


I 


Inflammation  of  the  Lachrymal  Canal. 

Dr.  Montanelli  {Bolletino  d^ Oculistica)  reports  that  two  cases  of  dacryo- 
cystitis, which  proved  rebellious  to  the  usual  line  of  treatment,  responded 
promptly  to  the  daily  irrigation  of  the  canal  of  a  solution  of  boracic  acid  (40 
in  1000)  with  one  gramme  of  salicylic  acid.  The  injections  were  made  with 
a  perforated  nozzle  introduced  in  the  upper  lachrymal  duct,  and  this  probe 
attached  to  a  rubber  tube  terminating  in  a  reservoir  placed  90  centimetres 
above  the  level  of  the  eye. 

Ocular  Injuries  caused  by  the  Obstetric  Forceps. 

Berger  {Archives  fur  Augenheilkunde,  March,  1887)  reports  a  case  of  ocular 
injury  caused  by  obstetrical  forceps,  which,  from  its  rarity,  attracts  attention. 
The  levator  palpebrse  was  so  injured  that  the  child  (of  four  years)  suffered 
with  marked  ptosis,  and  an  almost  complete  lack  of  power  of  the  rectus  supe- 
rior.  Fundus  oculi  was  normal,  the  refraction  hyperopic  and  astigmatic,  vision 

20 
■ .    Three  other  cases  of  ocular  injuries  by  forceps  are  all  that  are  recorded 

in  ophthalmic  literature.     These  are  by  Steinheim,  in  the  Deutsche  medizin- 
ische  Wochenschrift,  1883,  Xo.  17. 
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Incision  of  Swollen  Optic  Nerve  Sheath,  and  Etiology  of 

"Choked  Disk." 

Mr.  Brudenell  Carter  [Lancet,  March  26, 1887)  reported  to  the  Medical 
Society  of  London  an  interesting  and  successful  instance  of  incision  of  the 
nerve  sheath,  and  escape  of  the  contained  fluid,  in  a  case  of  swollen  optic 
disk.  Under  iodides  and  mercury  no  improvement  had  taken  place,  but  the 
symptoms  rapidly  grew  worse.  Vision  was  already  seriously  threatened.  The 
operation  was  preceded  by  a  division  of  the  external  rectus,  and  the  sheath  of 
the  optic  nerve  was  exposed  by  rotating  the  eye  inward,  and  the  incision 
made.  There  was  immediate  relief  from  headache.  In  ten  days  the  swelling 
of  the  optic  disk  had  become  reduced  by  one-half,  and  the  recovery  was 
uninterrupted. 

The  case,  he  thought,  goes  far  to  prove  that  the  pathology  of  swollen  optic 
disk  is  primarily  dropsical,  and  only  secondarily  neuritic.  Dr.  Carter  argued 
that  there  was  a  descent  of  fluid  from  the  subarachnoid  space  to  the  space 
between  the  dural  and  pial  sheaths  of  the  optic  nerve,  and  from  this  cause 
resulted  compression  of  the  nerve,  and  impeded  venous  circulation. 

Readers  interested  in  this  question  of  the  etiology  of  optic  neuritis,  will 
find  a  thorough  rhumt  of  Deutschman's  researches  and  experiments  in  rela- 
tion thereto  in  the  Ophthalmic  Review  for  April,  1887.  Deutschman  makes  it 
clear  that  the  so-called  choked  disk  is  not  pathologically  distinct  from  other 
forms  of  papillitis,  and  that  the  inflammatory  process  in  the  nerve  is  generally 
an  ascending,  rather  than  a  descending  one.  The  conclusion  reached  is  that 
papillitis  does  not  depend  upon  pressure,  but  results  from  an  irritating  fluid 
passing  from  the  cranial  cavity,  and  arrested  at  the  bulbar  end  of  the  optic 
nerve,  producing  there  an  infective  action.  This  conclusion  would,  therefore, 
as  necessarily  demand  the  surgical  procedure  above  described,  as  if  pressure, 
instead  of  being  only  a  subsidiary  cause,  were  in  fact  the  sole  cause.  In 
cases,  therefore,  when  loss  of  vision  is  threatened  from  papillitis  of  any  kind, 
the  indication  points  to  immediate  incision  of  the  optic  nerve  sheath  and 
drainage  of  the  dammed-up  retrobulbar  infecting  fluid. 


i 


Ophthalmia  Neonatorum. 

The  fifth  of  Dr.  C.  Bell  Taylor's  clinical  lectures  on  diseases  of  the  eye 
{Lancet,  April  16,  1887)  is  devoted  to  ophthalmia  neonatorum,  and  is  a 
succinct  account  of  the  fearful  consequences  of  the  common  neglect  of 
obstetricians  to  give  but  an  instant's  attention  to  a  simple  prophylactic 
measure. 

Of  630  cases  treated  in  the  early  stages  by  Professors  Horner,  Schweigger, 
and  Hirschberg,  every  one  recovered  with  absolutely  perfect  sight,  whilst  of 
120  cases  treated  by  the  same  physicians,  but  only  in  the  later  stages,  49  became 
wholly  blind.  Of  the  300,000  blind  people  in  Europe,  from  one-third  to  one- 
half  are  so  from  simple  neglect  of  an  absolutely  certain  and  well-known  pre 
caution. 

Credo's  method — a  two  per  cent,  solution  of  nitrate  of  silver  dropped  into 
the  eyes  of  all  newborn  infants— should  be  a  public  law,  neglect  of  which 
should  debar  a  physician  or  midwife  for  all  time.  It  is  an  old  warning,  but 
it  is  one  that  ignored  daily  produces  such  a  stupendous  amount  of  misery  that 
it  seems  always  d,  propos  again  to  call  attention  to  it. 
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Sarcoma  of  the  Concha. 

Dr.  M.  D.  Jones,  of  St.  Louis  {St.  Louis  Courier  of  Medicine,  Feb.  1887), 
reports  the  following  interesting  case  of  this  rare  affection  : 

A  negro,  aged  seventeen,  had  a  lobulated  non-pedicellate  tumor  about  the 
size  of  a  chestnut,  springing  from  the  centre  of  the  right  concha,  filling  it  and 
hiding  the  orifice  of  the  external  meatus.  The  mass  looked  glossy,  and  at 
first  was  mistaken  for  a  huge  polyp  protruding  from  the  meatus!  The  patient 
stated  that  two  months  previously  he  noticed  a  pimple  on  his  ear,  which  itched 
greatly.  He  repeatedly  scratched  it  and  removed  a  scab  from  it,  which  was 
followed  each  time  by  moderate  bleeding.  Suddenly  the  pimple  began  growing, 
and  in  a  few  weeks  attained  its  large  size.  At  no  time  was  there  pain  about  the 
auricle.  The  growth  was  removed  by  a  cold  wire  snare,  and  proved  to  be  a 
small  spindle-celled  sarcoma.  Fibro-sarcoma  of  the  lobule  is  not  rare  and  is 
generally  met  in  the  negro.  Sarcoma  of  the  auricle,  however,  is  rare,  and  the 
case  reported  here  makes  the  third  one  where  the  cancer  was  found  invading 
the  pinna  primarily. 

On  the  Management  of  Perforations  of  the  Membrana  Tympani. 
Sir  Wm.  B.  Dalby  believes  that  perforations  possess  individualities  of  their 
own.  {British  Med.  Journal,  March  12,  1887.)  They  display  an  "infinite 
variety,"  in  their  occasional  rapid  healing,  in  their  tolerance  at  times  of  treat- 
ment, and  again  their  intolerance  and  a  great  susceptibility  to  climate  and 
diet,  especially  to  stimulants.  It  is  maintained  that  in  all  cases  of  aural 
discharge,  in  young  children,  the  membrana  is  usually  perforated.  When 
examined,  a  few  weeks  after  the  discharge  has  ceased,  the  perforations  will 
be  found  to  have  closed.  We  must,  therefore,  "  adpiit  that  during  infant-life 
the  membrane  is  extremely  prone  to  become  perforated,  and,  happily,  equally 
prone  to  heal."  It  is  also  worthy  of  note  that  the  majority  of  these  children 
hear  well  when  they  grow  up.  Although  this  fortunate  ending  is  often  due 
in  part  to  the  fact  that  there  has  been  no  local  interference,  "  it  does  not 
follow  that  nothing  should  be  done  for  recent  infantile  perforations  of  the 
membrane."  They  are  better,  however,  without  treatment  "if  such  treatment 
includes  mineral  astringents  in  solution."  Sulphate  of  zinc  and  acetate  of 
lead  lotions  are  worse  than  useless,  as  they  injure  the  ear  as  an  acoustic  organ, 
because  they  "  astringe  the  tympanic  end  of  the  Eustachian  tube,"  prevent 
the  expulsion  of  discharge  from  the  tympanum  through  the  perforation,  and 
permit  it  to  collect  and  become  inspissated.  They  also  cause  cicatrization  of 
the  edges  of  the  perforation,  and  interfere,  therefore,  with  the  process  of  repair 
of  the  hole  in  the  membrane.  • 

The  treatment  must  consist  in  scrupulous  cleanliness  of  the  middle  and 
external  ear,  the  use  of  vegetable  astringents,  and  the  exclusion  of  air..    This 
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forms  the  routine  treatment  under  which  recent  perforations  are  most  likely 
to  heal.     The  same  will  apply  to  recent  perforations  in  adults. 

Perforations  of  long  standing  and  with  copious  purulent  discharge,  improve 
under  the  use  of  alcohol  instillations  of  various  dilutions.  In  perforations  of 
small  size  alcohol  generally  proves  irritating  and  painful.  It  is  claimed  by 
our  author  that  boric  acid  and  iodoform,  though  usually  acting  well,  some- 
times, in  chronic  perforations,  cause  pain  in  the  same  side  of  the  head.  Our 
experience  with  iodoform  is  limited  in  comparison  with  our  experience  in  the 
use  of  boric  acid ;  but  as  both  are  known  to  have  local  anaesthetic  properties, 
it  is  difficult  to  see  how  their  use  in  the  ear  can  cause  pain  in  it,  or  in  the 
corresponding  side  of  the  head.  As  a  matter  of  fact,  we  have  never  seen  any 
such  results  from  their  use  in  the  ear,  if  they  are  simply  insufflated.  If  they 
are  blown  in  and  then  packed  down  into  the  fundus  of  the  auditory  canal,  as 
is  the  manner  of  some,  irritation  is  very  apt  to  ensue. 


Therapeutic  Effect  of  Iodol  in  Suppuration  of  the  Ear. 

According  to  Schmidt,  iodol  possesses  the  advantage  over  iodoform  in  being 
inodorous,  less  irritant,  and  in  not  exciting  any  toxic  symptoms  from  its  em- 
ployment on  wounds.  Dr.  Stetler,  of  Konigsberg,  Russia  [Archiv  fur 
Ohrenh.,  Bd.  23,  pp.  264-268),  has  endeavored  to  substitute  iodol  for  iodoform 
in  the  treatment  of  diseases  of  the  ear,  especially  in  purulent  otitis.  It  has 
been  applied  by  him  by  insufflation,  after  a  careful  cleansing  of  the  auditory 
canal,  once  or  twice  a  day,  according  to  the  abundance  of  the  discharge  from 
the  ear.  The  results  of  his  experiments  show  that  iodol  has  much  the  same 
action  as  iodoform.  In  the  clinic  of  Schwartze,  at  Halle,  iodol  has  been  tried 
also.  In  the  same  number  of  the  Archiv  f.  Ohrenheilkunde,  there  is  a  report  of 
the  results  obtained  there.  Iodol  being  but  slightly  soluble  in  water,  it  has 
been  used  according  to  the  plan  of  Mazzoni,  viz.,  two  grammes  are  dissolved  in 
a  mixture  of  sixteen  parts  of  alcohol  and  thirty-four  parts  of  glycerine.  It  has 
been  used  chiefly  in  otorrhoea  complicated  by  caries  of  the  bone.  Compresses 
of  gauze,  dipped  in  the  above  solution,  were  placed  upon  the  diseased  bone, 
after  cleansing,  once  or  twice  daily.  The  results  were  favorable;  both  the 
odor  and  discharge  diminished.  The  formation  of  healthy  granulations  was 
not  hastened  by  its  use.  On  the  whole,  it  does  not  seem  that  iodol  has  much 
of  a  future  in  otology. 

Tinnitus  Aurium,  and  its  Treatment  by  a  New  Method  of 
Alternate  Injection  and  Evacuation  of  Air. 

Admitting  that  we  know  of  no  specific  for  the  cure  of  tinnitus  aurium, 
Dr.  John  Ward  Cousins  maintains  that  the  removal  of  this  symptom  must 
depend  wholly  upon  the  successful  treatment  of  the  special  morbid  process  by 
which  it  is  excited  {British  Med.  Journal,  March  26,  1887). 

In  speaking  of  the  treatment  of  tinnitus  dependent  upon  disease  of  the 
middle  ear,  he  says  "  that  theoretically  the  treatment  of  this  form  of  tinnitus 
is  a  very  easy  matter,  and  simply  consists  in  promoting  free  and  healthy 
communication  between  the  tympanum  and  the  pharynx,  and  so  restoring  the 
normal  balance  of  pressure  on  both  sides  of  the  membrana  tympani."  Pent- 
up  fluids  must  be  removed,  and  the  mucous  membrane  stimulated  to  healthy 
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action.  If  collapse  of  the  membrana  and  immobility  of  the  bones  exist,  our 
efforts  must  be  directed  to  promote  the  normal  elasticity  of  these  parts,  and 
reestablish  their  intrinsic  movements.  If  the  Eustachian  tubes  are  ob- 
structed by  secretion,  our  remedies  must  be  employed  for  the  purpose  of 
clearing  the  canals,  and  restoring  the  normal  condition  of  the  nasopharynx 
and  throat. 

In  the  early  stages  the  use  of  the  simple  air  douche  will  render  good 
service,  but  in  chronic  cases  Dr.  Cousins  prefers  "  the  injection  of  air  and  its 
immediate  evacuation.  Sometimes  the  air  is  medicated  by  the  vapor  of  some 
volatile  substance,  for  the  purpose  of  reducing  the  sensibility  of  the  cavity 
and  stimulating  the  mucous  surface."  To  accomplish  this  purpose,  an 
apparatus  of  his  own  invention  is  employed.  It  consists  of  two  parts :  1.  A 
special  nasal  piece,  for  hermetically  closing  the  nose ;  2.  Two  powerful  hand- 
balls, which  are  connected  with  the  former  by  an  India-rubber  tube.  The 
nasal  piece  is  composed  of  two  tubes,  with  their  extremities  inclosed  in 
inflatable  bags  made  of  very  thin  and  soft  rubber.  The  inflating  tube  has  a 
separate  connection  with  the  lower  part  of  each  bag.  The  hand-balls  are 
fitted  with  recoil  springs,  which  impart  force  and  rapidity  to  their  expansion. 
One  hand-ball  is  marked  for  injection,  the  other  for  evacuation,  and  their 
converse  action  is  obtained  by  simply  reversing  the  valvular  arrangement,  so 
that  the  outlet  valve  is  fixed  to  the  connecting  tube  on  one  side  and  the  inlet 
valve  on  the  other.  The  air  injected  may  be  medicated  by  dropping  some 
selected  fluid  on  cotton  placed  in  a  conical  vulcanite  receptacle  at  the  distal 
end  of  the  injecting  tube.  The  alternate  method  of  inflation  is  claimed  by 
its  author  to  have  many  advantages  over  the  ordinary  methods  of  inflation. 
Sometimes  relief  is  given  by  one  operation — as  it  is,  indeed,  sometimes  by  any 
method — while  numerous  operations  may  be  required  before  relief  is  obtained 
in  other  cases.  It  is  asserted  that  this  method  promotes  the  immediate  dis- 
charge of  pent-up  secretion  in  the  pharynx,  and  aids  in  establishing  the 
drainage  of  the  tympanum.  "  In  chronic  cases  the  mobility  of  the  bony  chain 
has  been  long  impaired  by  the  morbid  condition  of  the  middle  ear ;  but  by 
gentle  repeated  agitation  in  both  directions,  the  adhesions  between  the  ossicles 
are  loosened,  and  their  normal  oscillation  restored,  so  that  sonorous  vibrations 
can  be  again  transmitted  from  the  drum  to  the  fluid  within  the  labyrinth." 


■    Abscess  in  the  Brain  resulting  from  Disease  of  the  Ear. 

Dr.  Thomas  Barr,  of  Glasgow,  has  contributed  a  most  interesting  and 
valuable  article  on  this  topic,  in  the  British  Medical  Journal  of  April  2, 1887. 

It  is  admitted  at  the  outset  that  where  abscess  of  the  brain  is  not  caused  by 
an  injury,  it  depends  usually  upon  some  preexisting  purulent  centre,  and  this 
is  most  frequently  in  the  ear.  This  is  most  usually  in  the  middle  ear,  and  it 
is  held  that  the  published  accounts  of  internal  ear  inflammation,  as  the  source 
of  cerebral  abscess,  are  erroneous.  The  nature  of  this  disease  is  a  chronic 
purulent  inflammation  in  the  lining  membrane  of  the  tympanic  cavity,  mastoid 
antrum,  and  mastoid  cells.  While  there  is  a  general  consensus  of  opinion 
that  ear-disease  is  the  most  frequent  cause  of  cerebral  abscess,  Dr.  Barr  tries 
to  show,  successfully  we  think,  that  it  is  more  frequently  the  cause  than  is 
even  supposed.     In  a  synoptical  record  of  76  cases  (Sir  William  Gull  and  Dr. 
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Sutton,  in  Reynolds's  System  of  Medicine,  1872),  27  cases,  or  more  than  one-third, 
were  set  down  as  due  to  ear  disease.  Lebest  ( Virchow's  Archiv,  1856,  vol.  x.) 
gives  1  in  4  as  the  proportion,  based  upon  80  cases  of  cerebral  abscess.  But 
in  many  cases  not  attributed  to  the  ear,  given  by  these  authors,  Barr  claims 
that  the  ear  evidently  had  not  been  examined,  "  while  in  a  goodly  number 
the  disease  was  said  to  have  originated  in  a  blow,  which  may  be  quite  com- 
patible with. its  real  origin  in  ear  disease."  In  10  of  the  cases  in  the  article 
in  Reynolds's  System  of  Medicine,  no  reason  is  given  for  the  cerebral  abscess. 
"  We  know  that  up  to  the  time  at  which  these  articles  were  prepared,  the 
hearing  organ  was  very  little  examined,  either  in  the  clinical  wards  or  in  the 
post-mortem  room."  Coupled  with  the  fact  that  purulent  disease  in  the  ear 
may  exist  without  the  knowledge  of  the  friends  of  the  patient,  or  of  even  the 
patient  himself.  Dr.  Barr  believes  we  are  not  in  a  position  to  state  that  47 
cases  in  these  156  of  cerebral  abscess  are  all  that  were  due  to  chronic  purulent 
disease  of  the  ear.  He  thinks  that  from  what  is  now  known,  that  fully  one- 
half  of  all  cases  of  cerebral  abscess  are  due  to  purulent  disease  of  the  ear. 
"As  medical  men  come  to  use  the  ear-speculum  in  every  case  presenting 
symptoms  of  cerebral  disturbance,  the  frequency  with  which  ear  disease  leads 
to  a  fatal  issue  will  be  found  to  be  greater  than  has  hitherto  been  suspected." 

The  most  frequent  situation  of  the  abscess  seems  to  be  in  the  temporo- 
sphenoidal  lobe  of  the  cerebrum.  In  76  cases  tabulated  by  Dr.  Barr,  55  cases, 
or  73  per  cent.,  were  in  the  so-called  middle  lobe  of  the  brain  ;  13  were  in  the 
cerebellum ;  in  the  cerebrum  and  cerebellum,  4  ;  in  the  pons  Varolii,  2 ;  and 
in  the  crus  cerebelli,  1.  The  disease  is  propagated  from  the  ear  to  the  interior 
of  the  cranium  by  two  ways :  1.  Most  frequently  by  the  roof  of  the  tympanum 
and  mastoid  antrum ;  2.  By  the  inner  wall  of  the  antrum  and  mastoid  cells  to 
the  dura  mater  lining  the  posterior  fossa,  and  to  the  cerebellum.  In  some 
rare  instances  pus  makes  its  way  from  a  cerebral  abscess  into  the  middle  ear, 
probably  through  the  tegmen  tympani.  The  "  otorrhcea  cerebralis,"  however, 
of  ancient  writers  cannot  be  accepted,  since  the  ear  disease  and  not  the  cere- 
bral disease  is  the  primary  affection.  Opening  the  cranial  wall  by  means  of 
chiselling  is  regarded  as  productive  of  concussion  to  a  brain  already  very 
sensitive  by  disease. 

"  It  is  quite  clear  that,  in  the  future,  persons  suffering  from  abscess  of  the 
brain  dependent  upon  ear  disease  should  not  be  left  to  die  as  they  have  been 
in  the  past,  without  an  effort  being  made,  by  opening  the  interior  of  the 
cranium,  to  reach  the  brain  and  drain  the  abscess.  How  this  can  be  best 
done  cannot  be  fully  settled  until  further  experience  has  been  gained." 

The  concluding  remark  as  to  prevention  is  worthy  of  attention.  "  When 
every  member  of  our  profession  is  sufficiently  impressed  with  the  importance 
of  chronic  suppurative  inflammation  of  the  middle  ear,  and  prepared  effi- 
ciently to  treat  this  disease  in  all  its  stages,  the  occasion  for  this  operation 
will  probably  seldom  arise." 


A  Case  of  Abscess  of  the  Temporo-sphenoidal  Lobe  of  the  Brai:v 
DUE  TO  Otitis  Media,  successfully  Treated  by  Trephining  a^d 
Drainage. 

The  above  named  case  occurred  in  University  College  Hospital,  under 
the  care  of  Dr.  W.  R.  Gowers,  and  to  which  he  called  Mr.  Arthur  B. 
Baker,  F.R.C.S.,  for  surgical  aid.     {British  Medical  Journal,  Dec.  11,  1886.) 


OTOLOGY.  269 

The  patient  was  a  man  nineteen  years  old.  In  all  respects  his  health  had 
been  good  until  1875,  when  he  had  scarlatina,  which  left  him  with  a  dis- 
charge of  thin,  yellowish  fluid  from  the  right  ear.  In  August  last  (1886) 
he  suddenly  began  to  feel  unwell  and  complained  of  pain  behind  and  around 
the  right  ear.  In  the  course  of  ten  days  he  took  to  his  bed,  his  temperature 
running  up  to  105°  F.  The  next  day  the  temperature  fell  to  103°  F.,  then  to 
^9.4°  F.,  without  constipation  or  diarrhoea.  At  the  time  of  his  admission  to 
the  hospital  there  was  no  impairment  of  the  nervous  system.  There  was, 
however,  double  optic  neuritis,  slight,  but  unequivocal.  The  hearing,  taste, 
and  smell  are  said  to  have  been  normal.  [The  hearing  in  the  right  ear  must 
have  been  somewhat  affected  after  a  chronic  disease  of  over  ten  years. — Re- 
porter.] There  was  a  fetid  discharge  from  the  right  ear.  Urine  healthy. 
Evening  temperature  101°  F.  The  next  day  temperature  as  low  as  96°  F. 
and  pulse  52.  On  the  fifth  day  after  admission,  Mr.  Barker  examined  the  ear 
and  found  a  large  perforation  in  the  right  membrana  tympani,  in  the  anterior 
and  upper  segment.  The  middle  ear  was  filled  with  a  thick,  fetid  purulent 
debris.  There  was  no  sign  of  acute  inflammation  or  tenderness  about  the  ear, 
or  mastoid  region. 

From  the  morning  of  the  sixth  day  after  admission,  the  temperature  fell 
steadily  to  97.6°  F.,  on  the  morning  of  the  eighth  day.  It  varied  then  between 
this  and  98.8°  for  a  week  more.  The  optic  neuritis  increased,  and  the  patient 
grew  dull.  He  had  severe  vomiting  without  previous  nausea,  and  his  tem- 
perature sank  to  97.6°  F.  His  pupils  were  now  observed  to  be  unequal,  the 
right  being  more  contracted  and  sluggish  than  the  left.  No  headache  and 
no  squint.  The  optic  neuritis  more  marked.  On  September  27th,  twelve 
days  after  admission  to  the  hospital,  the  symptoms  were  more  aggravated,  but 
the  temperature  remained  98°  F.  throughout  the  day.  The  next  day,  Mr. 
Barker  decided  to  open  the  mastoid  antrum  and  middle  ear  and  search  for 
pus  in  the  latter,  and  wash  it  out  and  drain  it,  if  pus  were  present.  "  This 
ivas  done  in  the  usual  way  with  a  gouge,  at  a  point  about  half  an  inch  above 
and  behind  the  centre  of  the  external  auditory  meatus.  On  opening  the 
antrum  there  was  no  gush  of  pus,  but  some  came  away  on  the  instrument ; 
on  injecting  the  meatus,  a  quantity  of  curdy  and  very  fetid  material  was 
forced  out  of  the  opening  in  the  bone  ;  and  on  inserting  a  syringe  into  the 
latter,  similar  matter  welled  out  of  the  meatus.  Having  then  thoroughly 
washed  out  the  middle  ear  with  carbolic  lotion,  the  whole  area  of  operation 
was  dusted  with  iodoform  and  dressed  with  salicylic  wool,  a  drainage  tube 
being  left  in  the  opening." 

The  next  day  the  patient  was  decidedly  better,  though  still  slightly  drowsy ; 
the  right  pupil  did  not  dilate  as  fully  as  the  left.  Temperature  98.4°  to  99°  F. 
Wound  dressed  with  boric  acid  fomentations,  and  drained  well.  The  next 
day  the  patient  felt  better  and  was  brighter.  There  was  no  pain.  "  The 
pupils,  however,  remained  the  same,  and  the  optic  neuritis  was  steadily 
increasing."     Temperature  98.6°  F. 

On  the  third  day  after  the  operation  a  silver  drainage  tube  was  substituted 
for  the  rubber  one,  in  the  mastoid  opening.  On  the  next  day,  the  patient  was 
not  so  well,  having  had  a  restless  night.  There  was  no  pain,  but  the  patient 
vomited  in  the  morning.  Bowels  confined ;  drowsy.  Temperature  98.8°  to 
97.8°  F.     On  the  third  day  the  patient  was  still  drowsier,  having  been  slightly 
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delirious  during  the  previous  night.  He  also  vomited,  but  had  neither  head- 
ache nor  squint.  On  the  fourth  day  he  felt  drowsy,  and  on  the  next  day  more 
so.  Temperature  was  normal.  While  the  ear  was  being  syringed  there  was 
well-marked  nystagmus  to  the  left,  in  both  eyes,  which  ceased  immediately  on 
discontinuance  of  syringing.  In  the  evening  the  temperature  rose  to  105°  F., 
and  the  patient  had  a  rigor  lasting  forty-five  minutes.  The  rigor  and  the 
intense  optic  neuritis,  in  connection  with  the  negative  result  of  the  previous 
exploration,  were  held  to  indicate  the  presence  of  a  cerebral  abscess,  and  Mr. 
Barker  was  asked  to  trephine  and  search  for  one  in  the  temporo-sphenoidal 
lobe.  This  was  done  on  the  same  evening.  In  the  first  place,  the  auditory 
canal,  the  mastoid  wound,  and  the  middle  ear  were  washed  out  with  a  solution 
of  carbolic  acid  (1  to  20)  and  then  dusted  with  iodoform.  A  V-shaped  incision 
was  made  by  joining  the  incision  previously  made  over  the  mastoid  by  one 
running  from  behind  and  above,  downward  and  forward.  Beneath  this  flap 
the  bone  was  found  to  be  healthy.  A  spot  was  then  chosen  for  the  pin  of  the 
trephine,  an  inch  and  a  quarter  behind,  and  an  inch  and  a  quarter  above  the 
centre  of  the  meatus  of  the  auditory  canal.  The  region  of  the  foramen  of  the 
mastoid  vein  was  thoroughly  examined  and  found  normal.  This  point  is 
always  examined  by  Mr.  Barker  before  opening  the  skull  in  cases  of  intra- 
cranial suppuration,  because  it  is  claimed  that  "  if  there  be  inflammation  on 
the  posterior  aspect  of  the  petrous  bone,  it  can  hardly  reach  the  cerebellum 
without  forming  a  layer  of  pus  under  the  dura  mater  of  the  lateral  sinus.  If 
this  is  so,  the  pus  will  escape  by  the  mastoid  foramen,  if  the  latter  be  exposed." 

The ,  trephine  was  then  used  at  a  point  corresponding  to  the  inferior 
posterior  angle  of  the  parietal  bone,  close  to  the  squamosal  suture.  The  dura 
mater  was  found  to  be  quite  normal.  The  membrane  was  then  divided  with 
a  knife  and  turned  back,  when  the  surface  of  the  brain  was  seen  to  be  un- 
affected, nor  was  there  any  fluid  in  the  arachnoid  space. 

The  whole  wound  and  the  opening  made  by  the  trephine  having  been  again 
thoroughly  washed  by  a  strong  solution  of  carbolic  acid  and  dusted  with 
iodoform,  Mr.  Barker  thrust  a  hollow  aspirator-needle,  about  the  size  of  a 
No.  4  catheter,  into  the  temporo-sphenoidal  lobe,  in  a  direction  inward,  for- 
ward, and  downward.  This  was  done  slowly,  and  when  the  point  had  reached 
a  spot  about  half  an  inch  inward  from  the  surface  of  the  brain,  a  bubbling 
sound  was  heard,  followed  by  thick,  yellow,  intensely  fetid  pus,  to  the  extent 
of  four  and  a  half  drachms.  No  more  pus  escaping  through  the  needle,  the 
cortical  wound  was  slightly  dilated,  and  two  or  three  drachms  of  pus  escaped. 
The  entire  area  of  the  wound  was  then  washed  and  dusted  with  iodoform,  as 
before,  and  a  rubber  drainage  tube,  two  inches  long,  also  dusted  with  iodo- 
form, was  inserted  for  an  inch  of  its  length  into  the  abscess.  The  V-shaped 
flap  was  cut  away  at  its  base,  so  as  to  leave  the  trephine  hole  free  for  drainage. 
In  a  fortnight  after  the  operation,  the  drainage  tube  was  left  out  of  the  wound 
and  the  patient  allowed  to  get  up.  On  the  third  day  after  the  operation  a 
silver  tube  was  substituted  for  the  rubber  tube,  the  latter  not  staying  well  in 
place.  The  optic  neuritis  was  now  greatly  improved  and  disappeared  entirely 
in  about  three  or  four  weeks  after  the  operation. 

In  thirty-eight  days  after  the  trephining  (Nov.  25th),  the  patient  left  the 
hospital  looking  and  feeling  very  well.  There  was  still  some  purulent  dis- 
charge from  the  affected  ear. 
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By  December  4,  a  month  later,  both  wounds  behind  the  ear  had  healed,  and 
there  was  only  a  slight  moisture  in  the  fundus  of  the  right  ear.  There  are 
other  data  contained  in  this  article  most  worthy  of  perusal  by  those  further 
interested  in  such  an  operation. 


On  the  Surgical  Treatment  of  Brain  Suppuration  following 

Ear  Disease. 

In  an  article  with  this  title,  "the  brain-complications  which,  while  possible 
with  an  intact  membrana  tympani,  are  commonly  associated  with  long-con- 
tinued purulent  discharges  from  the  middle  ear,  with  generally  mastoid  in- 
volvement," are  considered  by  Dr.  E.  F.  Weir,  in  the  New  York  Medical 
Record  of  April  9,  1887.  In  a  case  of  chronic  purulent  disease  of  the  ear,  in 
a  woman,  thirty-nine  years  old,  in  which  the  mastoid  was  operated  on,  the 
subsequent  cerebral  symptoms  pointed  toward  an  abscess  in  the  brain.  There- 
fore, the  original  mastoid  perforation  was  enlarged  for  half  an  inch  (it  had 
been  made  just  where  the  mastoid  glides  into  the  external  canal),  and  deepened, 
until  the  dura  mater  was  exposed  nearly  the  size  of  a  finger  nail.  Cutting 
through  this  membrane,  a  hypodermatic  needle  was  introduced  to  a  depth  of 
nearly  an  inch  and  a  half,  being  directed  along  the  upper  part  of  the  petrous 
bone,  and  also  into  the  cerebral  lobe  in  this  region,  but  nothing  but  a  little 
blood  was  extracted.  No  result  was  obtained  by  this  operation.  Eleven  days 
afterward  the  patient  became  hemiplegic  on  the  side  of  the  affected  ear,  with 
a  temperature  of  103°,  an  irregular  pulse  of  68,  and  there  was  vomiting. 
Under  these  discouraging  circumstances  a  further  ineffectual  attemj)t  was 
made  to  relieve  the  patient.  With  a  one-inch  trephine  a  button  of  bone  was 
removed  over  the  left  Rolanderic  line,  and  the  dura  mater  incised  crucially, 
and  about  two  ounces  of  clear  cerebro-spinal  fluid  were  let  out.  Six  explora- 
tory punctures  were  then  made  with  an  aspirator,  but  nothing  was  detected. 
The  patient  was  not  bettered,  but  died  next  day,  comatose.  An  autopsy  was 
refused. 

Dr.  Weir  states  that  the  situation  of  an  abscess  in  the  brain  depends  to 
some  extent  upon  the  route  by  which  the  inflammation  extends  from  the  ear 
cavities,  "the  condition  of  long-tarrying  pus,  however,  being  by  far  the  most 
important  of  all  factors  in  the  self-infection."  The  important  surgical  fact, 
however,  comes  out  strongly,  from  numerous  observations  of  others,  that  a 
majority  of  the  purulent  depots  in  the  brain  from  ear  disease  are  encountered 
in  the  temporo-sphenoidal  lobe,  and  that  after  this  the  most  affected  locality 
is  the  cerebellum.  It  should  also  be  borne  in  mind  that  both  of  these  regions 
are  fortunately  of  less  value  to  life,  and  can  better  tolerate  surgical  inter- 
ference, than  almost  any  other  portions  of  the  brain.  "  It  is  to  the  fact  of  their 
slight  motor  importance  that  our  power  of  localizing  tumors  and  abscesses  in 
these  regions  is  so  poor,  and  this  consideration  leads  directly  to  the  remark 
that  the  earliest  decided  evidences  of  brain-pressure  in  the  disease  under 
question  should  be  acted  upon  as  soon  as  detected,  since  their  development 
presupposes  an  already  large  accumulation  of  pus."  Surgical  interference 
with  the  brain  is  therefore  advised,  as  soon  as  a  mastoid  operation  has  shown 
itself  to  be  impotent  to  relieve  the  symptoms.  In  this  connection  it  is  well 
to  recall  the  fact  that  one-fifth  of  the  cases  of  cerebral  abscess  die  unrelieved 
by  the  mastoid  operation.    The  relief  sometimes  observed  after  a  mastoid 
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operation,  either  with  or  without  finding  pus,  is  explained  by  the  supposition 
that  either  the  cerebral  abscess  itself  has  been  drained  by  the  operation,  or, 
what  is  more  likely,  that  an  extra-dural  collection  of  matter  has  been  let  out 
by  the  mastoid  opening.  In  view  of  these  considerations.  Dr.  Weir  believes 
that,  anatomically  and  surgically,  no  reasons  exist  adverse  to  an  early  open- 
ing of  the  dura  and  draining  the  fossa  in  cases  of  suppurative  meningitis  of 
the  middle  fossa  due  to  aural  disease.  When  symptoms  are  present  by  which 
the  probable  site  of  the  purulent  collection  can  be  located,  whether  in  the 
temporo-sphenoidal  lobe  or  in  the  cerebellum,  the  surgeon  will  be  guided 
largely  by  the  neurologist.  The  cerebellar  region  is  not  regarded  as  inacces- 
sible to  surgical  treatment,  and  therefore  the  advice  is  given  that  if  the  cere- 
bral abscess  can  be  excluded  in  favor  of  an  abscess  in  the  cerebellum,  there 
should  be  no  hesitation  in  operating  below  the  tentorium  through  the  occiput. 
The  guide  in  operating  on  the  cerebellum,  given  by  Mr.  Barker,^  should  be 
remembered,  viz.,  to  expose  the  opening  of  the  mastoid  vein,  where,  if  pus 
has  spread  backward  to  the  cerebellum  from  the  ear,  some  of  the  discharge 
will  be  found  oozing  from  beneath  the  dura,  at  this  opening  in  the  masto- 
occipital  region.  Much  of  a  minute  and  specific  nature  is  given  in  this  paper 
by  Dr.  Weir,  and  should  be  carefully  read  by  all  contemplating  an  operation 
for  the  relief  of  an  abscess  in  the  brain. 


DISEASES    OP    THE    LARYNX    AND    CONTIGUOUS 

STRUCTURES. 


UNDER  THE  CHARGE  OF 

J.  SOLIS-COHEN,  M.D., 

PROFESSOR  OF  DISEASES  OF  THE  THROAT  AND   CHEST,  PHILADELPHIA  POLYCLINIC. 


Diphtheria. 


To  favor  syringing  the  nasal  passages,  Reierson,  of  Copenhagen,  passes 
medicated  bougies  which  melt  in  an  hour,  and  reestablish  the  patency  of  the 
passage.  For  large  children  and  adults  they  are  S\  inches  in  length  and  ^th 
of  an  inch  in  diameter.  The  formula  is  cocaine  hydrochlorate  i-^th  grain, 
boric  acid  15  grains,  starch  and  powdered  acacia  each  IJ  grains,  and  glycerine 
sufficient.  For  younger  children  the  bougies  are  shorter,  and  contain  2  grain 
of  the  cocaine,  or  less,  and  10  grains  of  the  boric  acid.  The  bougies  should 
be  stiff,  and  be  pointed  at  one  end.  One  is  introduced  into  each  inferioB 
meatus.  They  should  reach  as  far  as  the  nasopharynx. — Journal  of  Larym 
gology,  Jan.  1887. 

Intubation  of  the  Larynx. 

Dr.  a.  Caille,  of  New  York,  reports  {Medical  Record,  March  19,  1887)  a 
successful   case   in   a   child   five   years  of  age,  with  diphtheritic  laryngeal 

1  Alluded  to  already  in  this  report. 
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stenosis.    Attention  is  called  to  a  Dr.  Denhard's  important  modification  of  the 
gag,  but  this  is  not  described. 

Early  Tracheotomy  in  Diphtheria. 

Mr.  W.  Watson  Cheyne  {Brit.  3Ied.  Journ.,  March  5, 1887)  believes  that 
the  indication  ought  not  to  be  obstruction  to  the  respiration,  but  that  trache- 
otomy ought  to  be  performed  in  cases  of  diphtheria  as  soon  as  it  is  certain  that 
the  larynx  is  affected ;  and  chiefly  with  the  view  of  preventing  the  spread  of 
the  membrane  downward.  This  he  claims  to  do  by  inspecting  the  incised 
trachea,  removing  any  semblance  of  membrane  if  present,  and,  membrane  or 
no  membrane,  applying  a  1  in  500  solution  of  bichloride  of  mercury. 


Lupus  of  the  Nose  and  Ehinoliths. 

Dr.  L.  V.  SiLiTCH,  of  St.  Petersburg  ( Vratch,  No.  1,   1887),  reports  two 
instances  of  calculi  removed  from  patients  with  lupus  of  the  nose. 


Mucous  Polypi  in  the  Right  Antrum. 

Dr.  Shaeffer  [Monatschrift  fur  OhrenheilJcunde,  etc.,  1886,  No.  11)  describes 
an  instance  in  a  female,  fifty-nine  years  of  age,  for  sixteen  years  the  subject 
of  nasal  polypi.  Eight  or  ten  dense,  small  polypi  were  removed  by  scraping 
the  antrum  with  a  sharp  spoon,  access  being  through  the  socket  of  the  second 
molar.  At  the  date  of  the  report  severe  neuralgic  pains,  supraorbital,  infra- 
orbital, and  alveolar,  had  continued  relieved  for  four  months. 


Cyst  of  the  Nasal  Mucous  Membrane. 

ScHAEFFER  {Monats.f.  OhrenheiL,  1886,  No.  11)  reports  a  cyst  the  size  of  a 
walnut,  involving  the  anterior  portion  of  the  lower  right  turbinate  body 
and  the  floor  of  the  nose  of  a  woman,  fifty-four  years  of  age.  It  was  opened 
by  a  large  incision  made  upward  behind  the  upper  lip,  and  discharged  a 
tablespoonful  of  albuminous  fluid,  with  a  few  flakes  of  pus.  The  cavity  was 
cauterized  with  chromic  acid,  and  a  drainage  tube  inserted.  Contraction  of 
the  cavity  necessitated  removal  of  the  tube  the  next  day.  Recovery  was  com- 
plete in  eight  days. 

Nasal  and  Nasopharyngeal  Reflex  Neuroses. 

Dr.  p.  McBride,  of  Edinburgh,  in  a  lecture  reported  in  The  British  Medical 
Journal  of  January  29, 1887,  traces  the  recent  history  of  the  literature  on  this 
subject,  coming,  among  other  conclusions,  to  the  following :  That  application 
of  the  actual  cautery  to  the  nasopharyngeal  mucosa  is  no  less  effective  than 
cauterization  of  other  parts  which  has  been  known  to  cure  such  neuroses,  and 
may  be  more  so ;  that  we  have  no  means  of  knowing,  in  any  given  case 
whether  it  can  be  cured  by  treatment  to  the  nose ;  that  weakness  of  voice 
accompanying  granular  pharyngitis  may  be  purely  reflex,  and  that  electricity 
to  the  larynx  may  be  indicated  rather  than  destruction  of  th'e  granulations. 
A  tolerably  complete  bibliographic  index  is  appended. 

NO.  CLXXXVII. — JULY,  1887.  18 
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Stricture  of  the  Oesophagus. 

In  a  female  forty-nine  years  of  age,  whose  symptoms  had  been  those  of 
chronic  gastritis  with  emesis,  the  oesophagus,  for  nearly  its  entire  length,  was 
found  by  Dr.  J.  W.  Roosevelt,  dilated  to  about  the  bulk  of  a  quart.  [Medical 
Record,  March  12,  1887.) 

In  an  article  on  the  treatment  of  malignant  stricture  of  the  oesophagus  by 
tubage  or  permanent  catheterism,  by  Mr.  Charter  J.  Symonds  {Brit.  Med. 
Journ.,  April  23,  1887),  he  reports  four  personal  observations,  having  had 
eight  cases  under  prolonged  treatment.  He  prefers  dilatation  with  bougies  so 
long  as  solids  can  be  swallowed ;  then  the  use  of  a  short  rubber  tube,  removed 
from  time  to  time,  until  fluids  can  no  longer  be  taken ;  and  then  resort  to 
Krishaber's  long  tube,  or  to  gastrostomy. 


Pulsating  Arteries  of  the  Pharynx. 

Dr.  J.  W.  Farlow,  of  Boston,  presents  [Journal  Amer.  Med.  Assoc,  April 
2, 1887)  a  record  of  five  cases  of  large  visible  pulsating  artery  on  the  posterior 
wall  of  the  pharynx,  with  remarks.  All  five  were  in  females,  the  ages  being 
four,  thirteen,  eighteen,  twenty -three,  and  thirty  years. 


Laryngectomy. 

Mr.  Lennox  Browne,  of  London,  has  reported  {Brit.  Med.  Times,  February 
5,  1887)  a  successful  case  of  partial  excision  of  the  larynx,  on  account  of 
intra-laryngeal  epithelioma  in  a  man  sixty-one  years  of  age.  One-half  of 
the  larynx  was  removed. 

Dr.  D.  Hayes  Agnew,  of  Philadelphia,  reports  {Med.  News,  April  9, 1887) 
a  case  of  total  extirpation  for  epithelioma.  Death  ensued  on  the  second  day 
from  exhaustion. 

Extirpation  of  the  larynx  for  carcinoma  was  performed  by  Dr.  J.  H.  Bran- 
ham,  of  Baltimore,  on  January  20th  {Maryland  Med.  Journal,  February  5, 
1887,  p.  356).  Death  ensued  within  thirty-six  hours  from  "  aspirating"  pneu- 
monia. In  this  case,  as  in  Agnew's,  unsuspected  infiltration  of  the  oesopha- 
gus was  revealed  during  the  operation. 

Dr.  W.  Gardner,  of  Aldelaide,  South  Australia,  reports  [Lancet,  May  7, 
1887)  a  case  of  excision  of  the  epitheliomatous  larynx  in  a  male,  aged  sixty. 
Three  months  later  the  disease  had  reappeared. 


Fibrosarcoma  of  the  Nasal  Septum. 

MM.  Calmettes  and  Chatellier  report  [Annales  des  maladies  de  Voreille 
du  larynx,  etc.,  Mars,  1887)  a  case  in  a  married  woman,  thirty  years  of  age, 
successfully  removed  by  operation  with  the  incandescent  electric  loop.  Eleven 
months  later  there  had  been  no  recurrence. 


Black  Tongue.  ^ 

Dr.  Ph.  Shech,  of  Munich  [Miinchener  med.  Woch.,  No.  13,  1887),  reports 
a  case  in  which  he  examined  microscopically  a  portion  of  the  product  cut  as 
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close  to  the  base  as  possible.  He  found  it  composed  of  excessively  elongated, 
pigmented,  and  fully  cornified  filiform  papillae,  but  failed  to  find  the  special 
mycophites  described  by  some  observers.  He  concludes  that  the  black  tongue 
belongs  to  the  category  of  hypertrophic,  and  not  of  mycotic,  diseases. 


Pharyngitis  Sicca. 

De.  E.  J.  Moure,  of  Bordeaux,  recommends  [Revue  mensuellede  laryngologie, 
etc.,  Avril,  1887),  among  other  treatments,  pencillings  with  a  mixture  of 
tincture  of  capsicum,  one  part  in  fifty  to  one  hundred  of  glycerine. 


Laryngeal  Measurements. 

Dr.  Moura,  of  Paris,  concludes  in  the  April  number  of  the  Bevuemensuelle 
de  laryngologie,  etc.,  his  exhaustive  and  laborious  series  of  measurements  of  the 
various  laryngeal  structures  in  males  and  females  in  his  critical  studies  of  the 
anatomico-physiological  conditions  of  the  human  voice.  A  series  of  tables  pre- 
sents the  statistical  records  of  the  observations  described  at  length  in  the  text. 


Atrophic  Ehinitis. 

Dr.  Noquet,  of  Lille,  in  some  considerations  on  this  theme  [Revue  mens,  de 
lareto,  Mai,  1887),  claims  to  cure  the  disease  in  many  instances,  even  to  regen- 
eration of  the  atrophied  tissues.  He  uses  Weber's  douche  twice  a  day,  with 
a  tablespoonful  of  potassium  chlorate  to  the  litre  of  tepid  water,  followed  by 
pulverization  of  a  solution  composed  of  chloral  hydrate,  1  part ;  boric  acid,  12 ; 
glycerine,  20  ;  distilled  cherry-laurel  water,  40 ;  and  distilled  water,  400  parts. 
In  the  middle  of  the  day  an  additional  pulverization  is  practised  with  water 
aromatized  with  antiseptic  vinegar,  in  the  proportion  of  about  one  to  fifty. 
After  eight  days  carbolic  acid  replaces  the  potassium  chloride,  in  the  propor- 
tion of  about  two  grammes  to  the  litre.  In  addition,  pencillings  are  made  by 
the  attendant  with  a  solution  of  zinc  chloride  (20 :  100?),  rendered  limpid  by 
the  addition  of  a  small  quantity  of  chlorohydric  acid. 
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ICHTHYOL. 


I 


Elliot  contributes  {Medical  Record,  March  19,  1887)  a  comprehensive 
japer  on  his  experience  with  ichthyol  in  the  treatment  of  cutaneous  diseases. 
He  finds  that  the  two  ichthyol  preparations^ammonium  ichthyol  and  natrium 
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ichthyol — differ  in  their  action,  often  considerably.  As  a  rule,  better  results 
are  to  be  obtained  by  the  soda  preparation.  In  cases  of  simj)le  acne,  acute 
or  subacute  in  type,  the  natrium  compound  was  without  result.  It  was  given 
internally  in  doses  of  four  to  eight  grains  three  times  daily ;  the  ammonium 
compound  gave  the  same  negative  results.  In  acne  indurata  the  natrium 
ichthyol  was  also  useless,  but  the  ammonium  preparation  rendered  good 
service.  It  was  applied  as  a  five  to  eight  per  cent,  solution.  Deep-seated, 
Indolent,  lumpy  lesions  were  arrested  in  their  development  and  rapidly  disap- 
peared. In  spite  of  its  prolonged  use  and  administration,  however,  new 
lesions  continued  to  make  their  appearance.  It  proved  valuable,  also,  in 
those  cases  of  acne  of  the  chin  in  women,  usually  so  obstinate  to  treatment. 

In  the  treatment  of  rosacea  the  results  were  unsatisfactory.  In  some  cases 
of  eczema  its  local  application  appeared  useful,  but  the  internal  administra- 
tion of  the  remedy  had  no  apparent  effect,  either  on  the  immediate  attack  or 
in  preventing  relapses.  In  chronic  eczema  rubrum,  especially  when  on  the 
legs,  and  depending  upon  varicose  veins,  excellent  results  were  obtained  by 
the  use  of  the  natrium  ichthyol ;  the  ammonium  preparation,  even  in  weak 
percentages,  gave  rise  to  pain,  burning,  and  an  increase  in  the  inflammatory 
symptoms.  More  especially  were  the  favorable  effects  of  the  soda  compound 
(three  to  five  per  cent,  aqueous  solution)  seen  in  its  keratoplastic  action,  in 
this  class  of  cases  associated  with  ulcerations.  In  seborrhoea  oleosa  about  the 
nose,  the  ammonium  compound  gave  good  results,  if  used  alternately  with 
other  plans  of  treatment.  In  intertrigo  the  natrium  ichthyol  proved  service- 
able ;  the  ammonium  salt  was  less  valuable.  It  was  used  in  ointment  form, 
two  to  ten  per  cent,  strength. 

In  dermatitis  these  preparations  were  also  useful.  The  same  good  effects  in 
burns  of  the  first  and  second  degree  were  seen  to  follow  applications  of  a  five 
per  cent,  aqueous  solution  of  the  natrium  salt.  In  chronic  urticaria  the 
administration  of  the  ichthyol  salts  seemed  without  value.  The  same  may 
be  said  as  regards  ichthyosis,  used  both  externally  and  internally.  In  the 
after-treatment  of  lupus,  following  the  use  of  the  nitrate  of  silver  or  the 
curette,  an  ointment  of  the  natrium  compound,  five  per  cent,  strength,  induced 
rapid  healing.  The  effect  of  a  five  per  cent,  ointment  of  the  ammonium 
ichthyol  on  cicatrices  was  of  a  satisfactory  character ;  the  parts  were  rendered 
more  pliable,  and  also  a  decrease  in  size  often  following. 

While  admitting  the  value  of  the  ichthyol  preparations  in  certain  diseases 
of  the  skin,  the  author,  from  his  experience,  cannot  consider  them  entitled 
to  the  therapeutic  importance  claimed  by  Unna,  Kiissner,  and  other  German 
observers. 

Unna,  in  a  brief  note  in  the  British  Medical  Journal  of  April  9,  1887, 
reaffirms  his  opinion  as  to  the  value  of  ichthyol,  administered  internally,  in 
acne  rosacea,  nervous  forms  of  eczema  in  persons  of  nervous  constitution, 
eczema  from  teething,  lichen  urticatus,  erythema  multiforme,  dermatitis 
herpetiformis,  and  furunculosis.  It  is  not  indicated  in  psoriasis.  After  five 
years'  experience  with  the  remedy,  Unna  states  that  it  is  also  valuable  in 
acute  and  chronic  rheumatism,  bronchial  asthma,  chronic  catarrh  of  the 
stomach  and  intestines,  together  with  catarrh  of  bile  duct  (icterus),  chlorosis, 
tuberculosis  (especially  in  children),  scrofula,  and  in  vascular  engorgements 
of  all  kinds.  [The  dose  of  ichthyol  varies  from  three  to  fifteen  grains  three 
times  daily,  preferably  administered  in  capsules. — Eds.] 
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Amenorrhcea,  Septicemia,  and  Dermatitis  Multiformis. 

Dr.  H.  F.  Kerr  (  Virginia  Med.  Monthly,  January,  1887)  reports  a  case  of 
amenorrhoea,  followed  by  septicaemia,  a  multiform  dermatitis,  and  death, 
occurring  in  a  previously  healthy  girl  seventeen  years  of  age.  A  cold  was 
contracted,  the  result  of  dancing  and  over-heating,  after  which  menstruation 
ceased,  and  various  general  symptoms  set  in.  Three  months  later,  swelling, 
having  a  purpuric  aspect,  occurred  about  the  face,  hands,  forearms,  and  feet, 
followed  soon  by  numerous  distended  blebs  of  the  size  of  large  split  peas, 
round  and  oval  in  form,  containing  a  clear  fluid.  Intermingled  with  the 
blebs  were  small,  pin-head  sized  pustules,  containing  pus  of  a  whitish  color. 
There  were  itching  and  burning.  In  a  few  days  the  blebs  became  covered 
with  yellowish,  and  later,  brownish  crusts.  The  face  and  forearms  were  the 
seat  of  a  thick,  adherent  mass  of  crusting,  beneatii  which  the  skin  showed  an 
oily,  smegma-like,  cheesy  product,  which,  when  removed,  displayed  a  bluish 
sensitive  skin.  In  other  regions,  as  the  neck  and  elbows,  the  crusts  were  soft 
and  fatty,  and  there  existed  deep  and  painful  fissures.  On  the  flexor  surfaces 
of  the  arms,  hands,  and  feet,  especially,  and  to  some  extent  over  the  whole 
surface,  the  skin  had  the  consistence  and  appearance  of  old  leather,  being 
thickened  and  sclerosed.  Later,  desquamation  occurred  in  the  form  of  exfo- 
liation, the  skin  of  the  fingers  and  toes  coming  off  like  casts.  In  certain 
regions,  as  on  the  body  and  the  legs,  the  eruption  manifested  a  squamous 
type.  The  temperature  and  pulse  were  both  above  normal.  The  treatment 
was  expectant.  The  patient  died.  Two  weeks  before  death  a  whitish,  jelly- 
like, odorless  discharge  took  place  from  the  vagina.  Previous  to  this,  an 
examinati(,n  of  the  uterus  gave  no  cause  for  the  menstrual  suppression. 

Dr.  Kerr  is  of  the  opinion  that  septicaemia  existed  as  the  result  of  suppres- 
sion of  the  menses  and  absorption  of  septic  matter,  and  that  the  cutaneous 
symptoms,  although  different  in  some  respects,  bear  more  relation  to  Duhring's 
dermatitis  herpetiformis  than  to  any  other  disease. 


Impetigo  Herpetiformis. 

Kaposi  {Viertelj.  fur  Derm.  u.  Syph.,  2  Heft,  1  Halfte,  1887)  is  of  the 
opinion  that  the  term  impetigo  herpetiformis,  proposed  and  employed  by 
Hebra,  in  1872,  to  define  a  rare  and  peculiar  disease  of  the  skin,  should  be 
retained  for  this  affection,  of  which  he  has  seen  thirteen  examples.  Hebra's 
observations  led  him  to  think  that  the  disease  was  peculiar  to  women,  and 
who  were  either  pregnant  or  were  in  the  puerperal  state,  a  view  which  has 
likewise  been  entertained  by  Kaposi  until  now.  He  has  recently  seen  a  case 
occurring  in  a  man.  All  of  the  cases,  except  one,  proved  fatal.  The  paper 
is  illustrated  with  four  handsome  chromo-lithographs,  several  of  which  are 
reproductions  from  Hebra's  atlas.  The  author  regards  some  of  the  reported 
cases  of  impetigo  herpetiformis  (as  those  of  Heitzman  and  of  Pataky)  as 
examples  rather  of  pemphigus  and  herpes  iris,  than  of  the  disease  under  con- 
sideration. He  also  takes  exception  to  viewing  impetigo  herpetiformis  as  a 
variety  of  dermatitis  herpetiformis,  as  proposed  by  Duhring. 

Impetigo,  it  is  stated,  signifies  pustules — that  is,  efflorescences  filled  with 
pus;  while  herpetiformis,  as  this  term  was  originally  employed  by  Hebra, 
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conveys  merely  the  idea  that  the  lesions  are  arranged  as  in  "  herpes  " — that 
is,  in  groups  and  streaks  or  bands  (streifen),  and  that  the  eruption,  just  as 
in  "herpes,"  spreads  peripherally  after  undergoing  central  involution.  It 
would  have  been  better,  perhaps,  the  author  thinks,  to  designate  the  disease 
"impetigo  circinata  et  iris,"  in  which  case  the  term  herpes  would  not  have 
appeared  in  connection  with  this  subject.  Herpes  has  nothing  in  common 
with  impetigo,  the  former  being  defined  as  an  acute  affection  characterized  by 
vesicles  {i.  e.,  efilorescences  filled  with  clear,  translucent  serum),  which  only 
in  the  course  of  hours  or  days  became  cloudy  or  pustular,  together  with  the 
appearance  of  other  signs  of  involution.  In  impetigo  there  exist  from  the 
beginning  pustular  vesicles  {eiterhdltige  BIdschen),  and  always  only  such  during 
the  entire  course  of  the  disease. 

Impetigo  herpetiformis  is  characterized,  1st,  by  miliary,  existing  primarily  as 
such,  superficial — i.  e.,  epidermoidal — pustules;  2d,  these,  throughout  their 
entire  course,  manifest  the  same  features;  3d,  they  are  always  arranged  in 
groups  and  aggregations ;  and,  4th,  the  lesions  appear  afresh  on  the  border  of 
older  patches,  in  the  form  of  one  or  more  series,  upon  inflamed  bases,  while 
in  the  centre  involution  occurs,  but  in  no  case  ulceration  and  scarring.  Other 
essential  characters  of  the  disease  are  found  in  the  exclusive  occurrence  in 
pregnant  or  puerperal  women  [the  case  of  the  author,  occurring  in  a  man,  is 
reported  later  in  the  article. — Eds.]  ;  the  accompanying  chills  and  marked 
fever;  preference  of  the  eruption  for  certain  localities,  as  the  genito-crural 
region,  mammae,  and  mucous  membrane  of  the  mouth;  and  finally,  with  one 
exception,  the  fatal  termination  of  the  disease.  The  author  inclines  to  the 
view  of  the  process  being  pysemic. 

Two  Epidemics  of  Molluscum  Contagiostjm. 

Dr.  W.  F.  Mittendorf,  of  New  York  {Trans.  Amer.  Oph.  Soc,  1886),  thinks, 
from  his  observations  in  two  epidemics  of  this  affection,  that  there  is  very 
little  doubt  in  regard  to  its  contagiousness.  The  disease  occurred  in  two  dis- 
tinct homes  for  children  on  Staten  Island.  A  little  girl  was  admitted  to  one 
institution  with  one  or  two  small  "  warts  "  on  the  eyelids :  within  a  few  weeks 
several  of  the  other  girls  had  the  same  growths  appear  on  the  eyelids,  lips, 
and  nose.  Three  months  after  the  admission  of  the  first  case,  twenty-seven 
children,  nearly  all  of  them  girls,  were  affected,  the  lesions  in  every  instance 
involving  the  eyelids,  and  in  some  other  parts  of  the  face,  but  in  no  case  was 
the  rest  of  the  body  invaded. 

In  the  other  institution  the  first  case  was  observed  tw(f  years  ago,  and  at 
date  of  writing,  forty-one  children  were  affected,  as  well  as  one  of  the  nurses 
and  her  child,  who  lived  outside  of  the  nursery.  Some  of  the  children  were 
given  out  to  a  farmer  who  boarded  them.  In  a  short  time  the  disease  had 
spread  to  several  of  the  children  boarding  at  this  farmer's  place,  to  the  child 
of  the  farmer,  and  likewise  to  his  wife,  disfiguring  her  greatly.  In  a  number 
of  instances  the  tumors,  varying  in  size  from  a  mustard  seed  to  that  of  a  pea, 
had  spread  to  other  parts  of  the  face,  but  they  were  usually  confined  to  or 
more  marked  about  the  lids,  some  being  located  at  the  free  edge  of  the  lid 
and  among  the  eyelashes.     Three  cases  of  spontaneous  cure  were  noted. 

In  regard  to  the  treatment,  it  was  found  that  abscission  with  curved  scissors 
and  touching  the  base  with  stick  of  nitrate  of  silver  was  most  satisfactory. 
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Merck's  Concentrated  Lactic  Acid  ;  Some  of  its  Uses  in 

Dermatology. 

In  the  Journal  of  Cutaneous  and  Oenito-Urinary  Diseases  (April,  1887) 
Knoche  relates  his  experience  with  lactic  acid  in  the  treatment  of  tylosis, 
chloasma,  freckles,  and  warts.  In  tylosis  the  acid  was  applied  pure,  being 
well  rubbed  in.  The  epidermic  masses  were  soon  softened,  and  easily  peeled 
off,  this  result  following  a  few  days'  treatment.  The  affection  tended  to  re- 
cur, but  finally,  under  this  treatment,  disappeared.  In  a  case  of  chloasma, 
the  acid  was  applied  diluted  with  three  parts  of  water ;  after  the  second  appli- 
cation the  surface  became  slightly  inflamed.  The  inflammation  soon  sub- 
sided, and  the  epidermis  began  to  peel  off  in  spots.  Upon  a  repetition  of  the 
treatment  the  discoloration  was  entirely  removed.  A  case  of  freckles  was 
treated  in  the  same  manner  with  satisfactory  results.  In  the  treatment  of 
warts  also  the  author  had  success ;  the  free  acid  was  applied,  by  means  of  a 
pointed  stick,  two  or  three  times  daily  for  several  days. 


The  Cutaneous  Punch. 

Keyes  describes  [Journal  of  Cutaneous  and  Oenito- Urinary  Diseases^  March, 
1887)  a  small  punch  or  trephine  which  he  has  employed  with  success  in  the 
removal  of  powder  specks  from  the  skin,  in  epithelioma,  moles,  and  other 
blemishes.  The  instrument  is  made  in  several  sizes,  and  has  a  sharp  cutting 
edge.  By  pressing  it  upon  the  skin  and  rapidly  rotating,  a  circular  piece  of 
skin,  corresponding  to  the  size  of  the  instrument  used,  is  cut ;  this  projects, 
and  is  snipped  off  with  the  scissors.  The  depth  of  the  cut  may  be  varied 
according  to  the  amount  of  pressure  made.  As  an  after-dressing  the  author 
used  chiefly  powdered  subsulphate  of  iron.  In  cases  in  which  the  smallest 
sized  punch  was  used  the  scarring  was  scarcely  perceptible. 


Actinomycosis  of  the  Skin. 

Majacchi  {Monatshefte  filr  prak.  Derrn.,  No.  7, 1887)  was  the  first  to  describe 
a  case  of  actinomycosis  of  the  skin,  occurring  in  a  young  woman,  in  1882 
(Rivista  clin.  di  Bologna).  A  second  case  is  now  reported  by  this  observer, 
in  the  person  of  a  child,  seven  years  old,  the  disease  being  in  the  neck  in  the 
form  of  two  ulcers  with  scrofulous  aspect.  Between  the  granulations  were 
found  numerous  sulphur-yellow  masses,  some  of  which  were  hard  and  chalky, 
and  could  be  readily  removed  without  pain  or  causing  bleeding.  Microscopic 
examination  showed  a  large  number  of  actinomyces  surrounded  by  young 
granulation  tissue.  Under  the  use  of  mercurial  ointment,  and  later  iodoform, 
the  wounds  healed  in  about  six  weeks,  without  a  return  of  the  disease.  The 
case  observed  in  1882,  manifested  itself  in  an  anthracoid  form  with  purulent 
necrotic  products,  together  with  pyogenic  microorganisms  in  addition  to  the 
actinomyces,. causing  septicaemia  and  the  death  of  the  individual. 


Dermatitis  Venenata. 

Dr.  J.  S.  Howe  {Bost.  Med.  and  Surg.  Journ.,  March  10,*1887)  calls  atten- 
tion to  the  poisonous  effects  upon  the  skin  of  leucanthemum  vulgare,  known 
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in  diiferent  localities  as  white  daisy  or  field  daisy,  which  is  plentiful  in  New 
England  and  in  the  middle  Atlantic  States.  Four  cases  of  severe  dermatitis 
are  detailed,  the  eruption  closely  resembling  in  character  that  resulting  from 
rhus,  dogwood,  and  sumach.  It  would  seem  that  the  injflammation  is  parti- 
cularly liable  to  attack  those  who  are  subject  to  dermatitis  from  rhus,  etc. 

Chronic  Zoster. 

Dr.  Leudet  (Archives  Gen.  de  Med.,  January,  1887)  believes,  with  Verneuil, 
that  zoster  may  present  itself  in  several  forms ;  thus,  it  may  be  acute,  transi- 
tory, and  without  apparent  gravity,  leaving  behind  it  pains  of  longer  or 
shorter  duration,  and  disappearing  without  leaving  trace.  Another  time  the 
eruption  may  persist  over  a  period  of  months,  and  the  ulceration  which  suc- 
ceeds the  vesicles  may  be  deeper,  or,  after  cicatrization  sufficiently  rapid,  the 
scar  may  ulcerate  anew,  and  the  process  repeat  itself  several  times.  Some- 
times it  is  limited  to  the  relapses  of  ulceration.  At  other  times  the  ulceration 
is  accompanied  with  redness,  swelling,  and  a  neuritic  pseudo-phlegmon,  as 
Hamilton  has  described.  Finally,  the  ulceration  may  cicatrize  and  give  place 
to  keloid,  which  may  be  regarded  as  a  truly  chronic  zoster. 

A  second  form  is  that  which  the  author  denominates  "  relapsing  zoster  in 
situ"  A  third  form  is  characterized  by  successive  extension  upon  several 
branches  of  the  same  nerve  or  upon  contiguous  nerves.  Finally,  the  fourth 
form  may  be  called  "  zoster  at  a  distance,"  and  in  these  cases  the  herpetic 
eruption  spreads  out  upon  one  or  another  nerve  distant  or  may  be  secondary 
to  a  lesion  of  a  nerve  filament,  without  apparent  anatomical  relation  to  that 
where  the  eruption  manifests  itself.  This  classification  is  similar  to  that  put 
forth  by  Verneuil,  who  describes  three  forms  of  zoster :  1st.  The  peripheric  or 
centrifugal ;  2d.  The  traumatic  in  proximity ;  3d.  The  traumatic  at  a  distance. 

Leudet's  conclusions  (based  upon  an  experience  of  eighty -five  cases,  extend- 
ing over  thirty  years)  are  summed  up  as  follows : 

1.  Zoster,  in  medical  diseases,  as  in  traumatism,  may  be  :  a,  the  expression 
of  a  local  lesion,  manifesting  itself  upon  the  peripheric  branches  of  an 
altered  nerve ;  or,  b,  it  may  make  its  appearance  at  a  distance  in  general  dis- 
eases, calling  forth  the  lesions  on  the  peripheric  nerves ;  or,  c,  it  may  be 
chronic  in  situ,  relapsing  successively  upon  the  nerves  and  branches  in  direct 
anatomical  communication  with  the  primitive  branch  attacked,  or  upon 
distant  branches ;  d,  it  may,  moreover,  be  the  effect  of  poisoning,  as  by  car- 
bonic oxide. 

2.  The  anatomical  cause  is  a  lesion  of  the  intervertebrate  ganglia,  of  the 
Gasserian  ganglion,  and  of  the  peripheric  nerves,  or  of  these  latter  only. 

3.  Local  lesions  of  the  pleura,  of  the  lung,  of  the  spinal  column,  of  the 
spinal  meninges,  of  the  cord,  of  the  brain,  are  such  as  have  occasioned  zoster 
in  the  classical  observations  of  Bserensprung,  Charcot  and  Cottard,  Chandelux, 
and  others.  Chronic  pleurisy  and  tuberculosis  of  the  lung  should  figure 
among  the  most  frequent  causes  of  zoster  (20  out  of  86  cases). 

4.  Chronic  zoster  may  persist  three  or  even  six  months.  The  ulcerations 
which  succeed  the  vesicles  may  reproduce  themselves,  and  sometimes  termi- 
nate in  keloid.  Each  exacerbation  of  the  ulceration  may  be  accompanied 
with  redness  and  swelling. 
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5.  Frontal  zoster  may  be  called  forth  by  an  exacerbation  of  pulmonary 
tuberculosis,  and  by  the  paralytic  or  convulsive  accidents  which  have  been 
described  in  empyema. 
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lECTUEEE  ON  MIDWLFEBY  AND  DISEASES  OF  WOMEN,  SURGEON'S  HALL,  EDINBXTRGH,  ETC. 


Complete  Inversion  of  the  Puerperal  Uterus  :  Threatened 
Gangrene,  and  Cure  by  Laparotomy. 

ScHMALFUSS  rccords  in  the  Centralbl.  fur  Gynak.,  No.  46,  1886,  a  case  of 
inversion  of  the  uterus  after  labor.  Partial  gangrene  of  the  uterine  wall  was 
present,  and,  therefore,  abdominal  section  was  performed  as  Thomas,  of  New 
York,  has  recommended,  so  that  replacement  might  be  brought  about  with  as 
little  force  as  possible.  With  careful  antiseptic  precautions  the  abdomen  was 
opened  and  the  funnel-shaped  portion  of  the  inverted  uterus  drawn  up.  The 
funnel  was  dilated  w4th  the  finger  and  pressure  made  through  the  vagina  on 
the  fundus  by  means  of  a  sponge  on  a  sponge-holder.  Reinversion  was  easily 
performed  in  this  way,  the  uterus  washed  out  with  cold  boracic  lotion,  and  the 
vagina  tamponed  with  iodoform  gauze.     Recovery  was  complete. 


Defective  Sanitation  as  a  Cause  of  Puerperal  Disease. 

Playfair,  in  the  Lancet  of  Feb.  5,  1887,  draws  attention  to  the  fact  that 
sewer  gas  may  cause  in  puerperal  patients  attacks  of  illness  indistinguishable 
clinically  from  ordinary  puerperal  septicaemia.  The  following  illustrative 
cases  were  given : 

Case  I. — Temperature  104°  for  six  weeks ;  pyaemic  abscesses  two  months 
afterward.  The  defects  in  drainage  were  leaking  of  soil  pipe,  leaking  brick 
drains,  and  defective  joints  with  soaking  of  sewage.  Further,  the  lady's  bed- 
room, boudoir,  and  water-closet  were  continuous.  The  curious  fact  is  further 
mentioned  that  in  a  favorite  professional  street  in  London  there  have  been 
seven  cases  of  puerperal  septicaemia,  with  two  deaths,  in  five  years. 

Chse  II. — Patient  had  dangerous  septic  disease,  while  her  husband  had  also 
diphtheritic  sore  throat.  The  waste  pipe  of  the  bath-room,  which  was  close 
to  the  bed,  opened  directly  into  the  main  drain,  which  was  thus  ventilated 
into  the  dressing-room. 

Case  III. — Lady  had  well-marked  septic  symptoms  in  her  second  confine- 
ment. On  examination  it  was  ultimately  found  that  what  seemed  to  be  a 
wardrobe  in  the  bedroom  was  really  a  water-closet;  it  had  a  special  soil 
pipe  carried  through  the  centre  of  the  house  and  opening  directly  into  the 
naain  drain.  It  was  really  a  costly  means  of  ventilating  the  main^drain  into 
the  sleeping  apartment. 

In  all  the  cases  removal  from  the  infected  house  was  followed  by  good 

-ults. 
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Treatment  in  Cases  of  Abortion  where  the  Placenta  is  Eetained. 

BuDiN,  in  a  recent  lecture  delivered  at  the  Academy  of  Medicine,  considers 
the  treatment  in  cases  of  abortion  where  the  membranes  have  been  retained  ; 
the  dangers  of  such  retention  are  hemorrhage  and  septicsemia.  The  ordi- 
narily accepted  treatment  by  immediate  removal,  either  by  the  finger  or 
curette,  he  criticises  unfavorably,  and  then  proceeds  to  discuss 

1.  Is  retention  of  the  placenta  really  a  source  of  frequent  accident  f 

2.  Are  the  digital  and  instrumental  procedures  for  the  removal  of  the  placenta 
quite  inoffensive  f 

In  210  cases  at  the  Charite  and  Maternite  the  placenta  was  retained  in 
46  cases  (22  per  cent.).  When  the  abortion  was  complete  the  mortality  was 
almost  nil. 

In  the  incomplete  cases  the  results  were  good ;  one  patient  died  from  septi- 
csemia. Budin  quotes  several  cases  of  death  or  of  cellulitis,  peritonitis,  and 
endometritis  following  active  removal  of  the  placenta,  either  manually  or  by 
the  curette.  He  recommends,  therefore,  the  vaginal  antiseptic  plug  against 
serious  hemorrhage^  and  vaginal,  or,  if  necessary,  uterine  antiseptic  douches 
when  septic  symptoms  arise.  The  antiseptics  recommended  are  corrosive 
sublimate  1  :  2000  or  1  :  3000,  and  carbolic  acid  2  :  100  or  3  :  100. 

[Budin  is  so  careful  and  accurate  an  observer,  and  one  so  thoroughly  im- 
bued with  the  principles  of  antiseptics,  that  any  recommerkdation  from  him  is 
worthy  of  all  attention.  At  the  same  time  I  cannot  indorse  his  treatment. 
In  many  cases  of  retained  placenta  after  abortion  I  have  always  removed  the 
retained  portions  at  once  and  douched  the  uterus  with  an  antiseptic.  Where 
the  cervical  canal  has  not  been  sufficiently  dilated  I  have  used  Hegar's  dilator 
to  complete  this.  The  retained  portions  can  thus  be  removed  bimanually  as 
follows :  The  patient  is  chloroformed  and  placed  in  the  dorsal  posture.  The 
right  hand  is  then  passed  into  the  vagina  and  the  index  finger  into  the  uterus, 
which  is  grasped  by  the  left  hand  so  as  to  steady  and  fix  it.  The  finger  can 
now  easily  separate  bulky  remains,  and  any  shreds  can  be  curetted  out.  I 
have  never  had  any  result  but  perfect  recovery,  with  no  inflammatory  sequelae.] 


The  Treatment  of  Umbilical  Hernia. 

Olshausen  believes  (Arch,  fur  Gyndk.,  Bd.  xxix.  Heft  3)  that  umbilical 
hernia  is  fatal  unless  operated  on,  despite  the  statistics  of  Lindfoles,  who  re- 
cords twenty-seven  cases  of  cure  by  pressure  or  the  ligature.  Olshausen,  ir 
fifteen  cases,  has  seen  no  instances  of  preservation  of  life  unless  in  operated 
cases.  One  child  with  part  of  the  liver  in  the  sac  lived  five  weeks.  Wher 
left  to  nature  we  usually  get  destruction  of  the  amnion,  tear  of  the  peritoneum 
and  peritonitis,  causing  death.     The  following  cases  of  operation  are  given  : 

Case  1  by  Breus.  In  this  case  Breus  opened  the  sac,  replaced  the  hernia 
contents  without  difficulty,  grasped  the  opening  with  forceps,  and  passec 
strong  silk  suture  below  the  forceps.  The  sac  was  then  cut  away  above  th* 
forceps  and  cauterized.     Cure  resulted. 

Case  2  by  Felsenreich.  The  sac  was  opened,  excised,  and  the  abdominal  in 
cision  sutured  by  twelve  stitches.     Union  by  first  intention. 

The  cases  of  Lindfoles  and  Stadfeldt  we  omit,  and  pass  on  to  give  the  on< 
recorded  by  Olshausen. 
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The  child  presented  footling,  weighed  4280  grammes,  and  was  57  cm.  long. 
It  had  a  large  umbilical  hernia  and  macroglossia.  The  cord  was  96  cm.  long, 
and  was  tied  about  10  cm.  from  the  umbilicus.  The  opening  of  the  hernia 
was  about  4  cm.,  and  the  sac  contained  intestine.  Half  an  hour  after  birth 
there  were  bullae  and  a  slight  tear  of  the  sac.  Three  and  a  half  hours  after- 
ward the  following  operation  was  performed  :  An  oval  incision  was  made  close 
to  the  skin  margin  around  the  internal  opening,  and  then  the  skin  edge  and 
amnion  stripped  off  the  parietal  peritoneum  (sac).  The  raw  edges  of  the  skin 
were  then  brought  together,  the  cut  vessels  being  ligatured.  In  this  way  the 
hernia  was  reduced  with  the  peritoneum  intact.  The  wound  healed  slowly 
but  soundly.  The  child  died  eight  months  afterward  from  intestinal  catarrh. 
On  post-mortem,  the  macroglossia  was  found  to  be  due  to  connective  tissue 
hyperplasia.     There  was  also  non-descent  of  the  ovaries. 

Olshausen  finally  points  out  that  this  operation  cannot  be  practised  unless 
the  hernia  is  replaceable. 

A  Case  of  Gastrotomy  for  Extrauterine  Gestation  in  which  the 
Placenta  never  came  away. 

Dr.  Braithwaite  records  {Land.  Obst.  Trans.,  1886)  a  case  where  he  per- 
formed abdominal  section  for  extrauterine  gestation.  The  foetus  was  full- 
grown,  had  been  dead  for  three  weeks,  and  was  lying  quite  free  in  the  abdomi- 
nal cavity,  except  that  a  fine  membrane  cut  it  off*  from  the  intestines  which 
lay  above  it.  The  placenta  covered  the  top  of  the  uterus,  was  not  removed, 
and,  so  far  as  could  be  made  out,  did  not  come  away  afterward.  When  the 
patient  was  examined  bimanually  some  time  after  the  operation,  no  trace  of 
it  could  be  felt,  unless  as  a  small  ring  of  dense  tissue  at  the  level  of  about  half 
an  inch  from  the  fundus  uteri. 


FcETus  AND  Placenta  of  Extrauterine  Gestation  removed  by 

Abdominal  Section. 

Dr.  Herman  describes  {Lond.  Obst.  Trans.,  1886)  a  case  where  he  removed 
an  extrauterine  foetus  by  abdominal  section.  The  foetus  lay  enclosed  and 
adherent  to  its  membranes,  the  liquor  amnii  having  been  absorbed.  The 
placenta  was  attached  to  the  anterior  abdominal  wall,  upper  surface  of 
bladder,  and  left  broad  ligament.  Dr.  Herman  tied  and  divided  muscular 
adhesions  between  placenta  and  omentum,  and  separated,  by  tearing,  the 
placenta  from  the  bladder  and  abdominal  wall.  The  part  of  the  placenta 
adherent  to  the  broad  ligament  was  treated  by  tying  the  latter  in  two  parts, 
and  then  cutting  away  the  placenta.  In  this  way  the  ovary  had  to  be 
removed. 

The  foetus  weighed  3  pounds  8  ounces,  and  was  compressed  and  flattened. 
The  weight  of  the  placenta  was  2^  ounces ;  the  cord  was  shrivelled,  and 
the  placenta  seemed  made  up  of  placental  tissue  with  extravasated  blood 
between  the  tufts. 


A  Case  of  Removal  of  both  Ovaries  during  Pregj^ancy. 

Mr.  Knowsley  Thornton  {Lond.  Obst.  Trans.)  records  a  case  where  he 
removed  both  ovaries  at  the  fourth  month  of  pregnancy.     The  operation  was 
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performed  in  the  usual  manner,  the  ligatures  being  placed  on  the  pedicles  as 
far  from  the  uterus  as  possible.  This  was  done  with  the  intention  of  avoiding 
the  metrostaxis  Avhich  usually  comes  on  when  both  ovaries  and  tubes  are 
removed,  as  it  might  hence  set  up  abortion. 

The  patient  recovered,  and  was  delivered  at  the  eighth  month  of  gestation 
of  a  healthy  child  ;  the  third  stage  was  normal.  Lactation  was  performed 
satisfactorily,  although  the  uterus  was  atrophic  four  months  afterward,  and 
the  mother  had  the  usual  menopause  phenomena.  The  case  further  shows 
that  the  ovaries  can  have  no  influence  in  starting  labor. 


On  Mercurialism  in  Lying-in  Women  undergoing  Sublimate 

Irrigation. 

Dakin,  in  the  Lond.  Obst.  Trans.,  1886,  makes  a  valuable  contribution  to 
the  question  of  mercurialism  following  the  use  of  corrosive  sublimate  as  an 
antiseptic.  As  is  now  well  known,  Tarnier,  in  1882,  was  the  first  to  use  this 
drug  as  an  antiseptic  in  puerperal  cases.  The  general  outcome  of  its  use  has 
been  a  great  diminution  in  the  mortality  and  morbility  of  maternities,  a 
result  somewhat  clouded  by  occasional  cases  of  poisoning  with  even  fatal 
results,  as  many  as  eight  deaths  having  been  reported.  The  cases  known  are 
as  follows  : 

1.  Stadtfeldf  s  case.  One  intrauterine  injection,  1 :  1500,  five  days  after  labor. 
Death  on  eleventh  day.     Kidney  and  intestinal  changes  found. 

2.  Somer's  case.     Vaginal,  1 :  1000. 

3.  Winter's  case.  Intrauterine  douche,  1 :  1000 ;  vaginal  afterward  of 
1 :  1000.  Death  on  fourth  day.  Post-mortem,  gangrenous  colitis  and  peri- 
toneal exudation. 

4.  Vbhtz.  Intrauterine  injection,  1 :  750,  after  abortion.  Death  on  eleventh 
day  after  intestinal  and  kidney  symptoms. 

5.  Partridge.  Two  intrauterine  injections,  1 :  2000 ;  dysenteric  symptoms 
and  death. 

6  and  7.  Thorn.  Intrauterine  douche  after  missed  abortion,  1 :  1000  ;  vaginal 
douche,  1 :  1000  in  forceps  case.     Renal  and  intestinal  lesions. 

8.  Ziegenspeck.  Death  on  thirteenth  day  after  three  injections  of  1 :  5000. 
No  bad  symptoms  until  second  intrauterine  douche  on  eighth  day ;  patient 
died  five  days  afterward. 

9.  Netzel.  Intrauterine  douche,  1 :  1500,  on  seventh  day ;  abdominal  pain 
then  complained  of;  renal  symptoms  with  albumen  and  lime  salts  in  urine. 
Death  on  twenty-second  day. 

10.  Oustav  Braun.  Douche  during  first  stage ;  episiotomy  performed  during 
second  stage,  and  intrauterine  irrigation,  1 :  1000,  after  expulsion  of  placenta. 
Diarrhoea  on  third,  and  collapse  on  seventh  day. 

11.  Hof meter.     One  douche  of  1 :  1000.     Death  on  sixth  day. 

In  all  cases  of  douching  Keller  found  mercury  in  urine,  and  also  albumen. 

Dakin  then  gives  the  results  of  the  use  of  sublimate  irrigation  in  170 
patients  confined  in  the  General  Lying-in  Hospital,  London,  under  the 
charge  of  Dr.  William  P.  Champneys.  The  sublimate  is  used  as  follows: 
Hands  and  instruments  are  disinfected  with  1  :  1000 ;  the  vagina  is  douched 
after  labor  with  1 :  2000,  two  pints,  at  a  t<;mperature  of  115°-120°  F.,  being 
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used.  For  the  first  two  days  three  pints  of  1 :  2000  at  110^  F.  are  employed, 
and  then  the  strength  is  reduced  to  1 :  4000.  The  patient  occupies  the  dorsal 
posture,  and  after  the  douche  is  finished  turns  on  her  hands  and  knees,  to 
evacuate  any  residuum. 

Symptoms  of  poisoning  usually  appeared  between  the  fourth  and  seventh 
days,  and  were  usually  diarrhoea,  with  blood  and  tenesmus,  sometimes  vom- 
iting, patchy  tongue,  thirst  and  loss  of  appetite,  fetor  of  breath,  salivation 
with  tenderness  of  teeth  and  gums,  as  well  as  red  line  on  gums.  The  urine 
contained  albumen  in  11  of  the  cases. 

Details  of  the  one  fatal  case  are  given,  with  examination  of  kidneys. 

He  comes  to  the  conclusion  that  a  strength  of  1 :  4000  is  sufficient  for 
douching. 


Castration  iis^  Neuroses. 

Schroder  {Zeitschrift  fur  Geb.  und  GyndJc.,  Bd.  xiii.  Hft.  2)  first  points 
out  that  his  disagreement  with  the  views  of  Hegar  in  this  question  is  only 
partial.  With  Hegar,  he  agrees  in  separating  the  cases  where  one  removes 
diseased  ovaries  from  those  where  the  ovaries  are  removed  to  bring  on  the 
menopause.  In  the  first  class  of  cases  the  indications  present  no  difficulty. 
No  one  can  dispute  that  it  is  right  to  remove  ovaries  when  diseased.  The 
only  point  on  which  opinions  can  differ  is  as  to  whether  the  disease  is  severe 
enough  to  demand  extirpation.  This  class,  of  course,  includes  ordinary 
ovariotomies,  but  one  has  as  much  right  to  remove  a  chronically  inflamed 
ovary  when  dangerous  to  life  or  causing  pelvic  inflammatory  mischief.  When 
one  ovary  is  thus  affected,  it  alone  should  be  removed;  and  it  may  be  possible 
to  remove  only  part  of  it.  Schroder  would,  with  Martin,  include  these  with 
ovariotomy  cases,  thus  separating  them  from  castration. 

The  second  class  is  quite  different,  as  one  must  remove  both  ovaries  com- 
pletely; not  because  they  are  diseased,  but  to  bring  on  the  menopause. 
Schroder  further  points  out  that  the  effect  of  the  removal  of  the  ovaries  or 
fibroids  must  be  settled  by  experience,  and  criticises  the  view  that  neuroses 
are  associated  with  pathological  changes  in  the  ovaries.  Hegar  admits  that 
the  nervous  disturbance  does  not  in  any  way  agree  with  the  severity  of  the 
pathological  changes,  but  Schroder  goes  further,  and  alleges  that  the  hitherto 
demonstrated  changes,  either  clinical  or  anatomical,  have  nothing  to  do  with 
general  neuroses. 

Schroder  next  points  out  the  difficulty  of  diagnosticating  minor  changes  in  the 
ovaries,  even  with  Schultze's  method,  and  alleges  (quite  truly)  that  our  knowl- 
edge of  the  pathological  anatomy  of  the  ovary,  apart  from  tumor  formation, 
is  practically  a  blank,  and  that  there  is,  therefore,  entirely  wanting  a  scien- 
tific basis  for  castration  so  far  as  the  pathological  changes  in  the  ovary  are 
concerned.  Schroder  has  performed  castration  for  neuroses  ten  times,  but 
gives  the  result  in  only  four,  where  the  time  since  operation  has  been  long 
enough  to  enable  one  to  judge.  He  points  out  here  that  the  immediate  effect 
may  be  good,  but  that  ultimately  a  relapse  to  the  old  condition  takes  place. 

I  The  results  in  the  four  cases  were  good ;  no  special  pathological  changes  were 
found  in  the  ovaries  removed. 
I 
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A  Case  of  Cured  Peritoneal  Tuberculosis. 

POTEN  {Centr.  fiir  Oyndk.,  Jan.  15,  1887)  first  draws  attention  to  Hegar's 
monograph  on  genital  tuberculosis,  and  to  the  statements  in  it  as  to  the  cure 
or  arrest  of  diffuse  miliary  tubercle  of  the  peritoneum  by  laparotomy.  He 
points  out  that  it  must  be  shown  in  each  case  that  the  affection  is  really 
miliary  tubercle,  and  not  a  granulating  affection  of  some  other  sort.  This 
can  only  be  settled,  of  course,  by  the  discovery  of  miliary  tubercle  and  the 
bacillus  tuberculosis  on  microscopic  examination. 

Konig,  in  some  cases  of  peritoneal  tuberculosis,  treated  with  carbolic  acid 
and  iodoform,  found  miliary  tubercle  present  on  microscopic  examination  ; 
but  there  is  no  information  as  to  the  presence  of  bacilli.  Poten  then  records 
a  case  of  peritoneal  tuberculosis  in  a  woman  where  bacilli  were  found.  Frau 
K.,  twenty-nine  years  of  age,  had  three  children,  the  last  a  year  and  a  half 
before.  During  the  suckling  of  her  youngest  child  had  swollen  limbs,  which 
continued  after  weaning.  Afterward  swelling  of  the  abdomen  began,  and 
also  some  prolapsus  uteri.    Weakness  and  wasting  were  also  present. 

On  examination  the  abdomen  was  found  markedly  swollen,  especially  at 
and  below  the  umbilicus.  The  abdominal  walls  were  somewhat  stretched, 
soft,  and  could  be  indented.  Fluctuation  was  distinct,  but  there  was  no 
special  hardness.  On  percussion  the  note  was  markedly  tympanitic  below  the 
liver,  dull  between  the  symphysis  and  a  point  a  hand's  breadth  above  the 
umbilicus,  as  well  as  in  the  flanks  and  on  change  of  position. 

The  anterior  vaginal  wall  was  slightly  prolapsed,  the  uterus  retroposed, 
movable,  and  with  no  evident  tumor  attachment.  Fluctuation  in  Douglas's 
pouch  doubtful  per  rectum.     Diagnosis  was  thus  difficult. 

On  abdominal  section  clear  yellow  fluid  issued  in  a  stream  from  the  incision. 
The  peritoneum  and  intestines  were  then  seen  to  be  covered  with  small 
nodules  of  a  grayish-red  color;  uterus  and  ovaries  unaltered  in  size,  but  also 
covered  with  nodules.  All  the  fluid  was  removed,  a  piece  of  the  peritoneum 
resected  for  microscopic  examination,  and  the  incision  closed. 

The  patient  recovered  perfectly  so  far  as  the  operation  was  concerned,  and 
was,  a  year  after  the  operation,  in  good  health,  with  no  tubercular  affection 
apparent. 

The  piece  of  peritoneum  removed  was  2-3  mm.  thick,  and  dense  in  consist- 
ence. On  section  it  was  grayish-red  in  color,  with  yellow  specks.  The  free 
surface  showed  little  prominences  about  the  size  of  a  millet-seed,  and  without 
ulceration ;  the  sheen  of  the  peritoneum  was  lost.  In  section  perpendicular 
to  the  surface,  one  could  see  a  cellular  granulation  tissue,  which  seemed 
toward  the  surface  more  like  connective  tissue.  Tubercles,  single  and  in 
groups,  were  present,  and  most  abundant  in  the  deeper  layers  of  the  thickened 
peritoneum ;  they  form  the  miliary  prominences  at  the  surface  already  alluded 
to.  They  show  the  most  varied  forms,  from  simple  granulation  knots  to  de- 
veloped wandering  tubercle  cells,  with  central  caseation.  Abundant  fat  cellsl 
lie  near  the  tubercles  and  in  the  loose  subserous  tissue. 

The  demonstration  of  the  bacilli  was  attended  with  difficulty.     In  many  ol 
the  sections  no  bacilli  could  be  found,  but  ultimately  they  were  found,  though] 
sparingly,  in  some  of  the  wandering  cells.    They  were  usually  single,  but  inl 
one  cell  two  were  noted. 
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On  Periuterine  Hematocele. 

GusSEROW  points  out  {Arch,  fiir  Gyndh.,  Bd.  29,  Heft  3)  that  of  late  years 
our  knowledge  in  regard  to  hsematocele  has  been  increased  by  Kuhn,  who 
showed  that  we  could  have  extraperitoneal  haematocele  apart  from  the  puer- 
perium;  by  Gallam,  who  as  early  as  1855  pointed  out  that  the  greater  number 
of  hsematoceles  were  due  to  burst  tubal  pregnancies;  and  finally,  in  regard 
to  treatment,  by  the  clinical  work  of  Zweifel,  Martin,  and  others. 

Gusserow  then  takes  up  the  consideration  of  eight  cases  of  retrouterine 
hrematocele  on  which  he  operated. 

Case  I.  Frau  E.,  thirty-six  years  of  age,  first  menstruated  wheii  sixteen. 
The  period  was  regular,  and  lasted  two  days ;  her  last  period  was  on  Septem- 
ber 11,  1885.  She  has  had  five  children,  the  last  in  1876.  After  an  abortion 
in  1878  she  had  pelvic,  inflammation,  which  kept  her  in  bed  for  six  weeks. 
On  March  1,  1885,  bleeding  came  on,  which  lasted  till  November  7.  Great 
abdominal  pains  came  on  then,  especially  at  the  right  side,  but  diminished 
after  a  practitioner  removed  some  membranous  shreds.  The  pains,  however, 
continued.  On  the  19th  she  had  severe  attacks  when  the  bowels  or  bladder 
acted,  and  therefore  sought  admission  to  hospital  on  the  29th. 

On  abdominal  palpation,  the  abdomen  was  soft  and  painful  in  both  iliac 
regions.  Through  the  abdominal  wall  one  could  feel  a  tumor  on  the  right 
lower  regions,  with  an  upper  convex  border  reaching  as  high  up  on  the  right 
as  the  anterior  superior  spine  and  navel.  It  did  not  reach  as  high  in  the 
middle  line.  The  posterior  fornix  was  bulged  with  an  elastic  tumor  and  the 
cervix  pushed  forward  to  the  symphysis.  The  tumor  could  be  felt  on  both 
sides  of  the  uterus. 

Diagnosis.  Retrouterine  hsematocele.  The  pains  increased,  but  there  was 
no  fever ;  the  abdomen  became  tympanitic,  and  there  was  great  dijfficulty  in 
evacuating  the  bowels  and  bladder ;  while  the  tumor  did  not  increase  for  three 
weeks,  neither  did  it  diminish.  The  posterior  fornix  was  therefore  incised, 
the  patient  being  chloroformed,  and  a  large  quantity  of  black,  broken- 
down  blood,  as  well  as  fresh  and  old  clots,  washed  out  with  salicylic  acid.  A 
drainage  tube  was  then  inserted,  and  the  vagina  packed  with  iodoform  gauze. 
The  patient  improved  decidedly  after  this,  and  the  tumor  diminished  to  the 
size  of  a  child's  head. 

On  December  26  the  catheter  for  washing  out  passed  toward  the  right  into 
a  compartment  of  the  tumor,  and  evacuated  400  to  500  c.  cm.  of  a  dirty  fluid, 
which  clotted  in  part  on  exposure,  contained  much  albumen,  and  red  and 
white  blood-corpuscles.  The  patient  continued  well  till  January  11,  when 
the  swelling  again  filled,  and  severe  pains  came  on ;  menstruation  was  not 
present.  Pulse  100°,  temperature  38.2°  C.  By  injection  a  considerable 
amount  of  fluid  was  evacuated  on  the  15th,  but  the  patient's  condition  did 
not  improve  on  the  28th.  Abdominal  section  was  performed,  and  the  cyst- 
like walls  of  the  sac  stitched  to  the  abdominal  walls.  A  drainage  tube  could 
then  be  passed,  and  all  secretion  drained  through  the  vagina.  The  patient 
improved  until  July  3,  when  she  had  all  the  symptoms  and  signs  of  perforative 
peritonitis,  viz.,  distention,  sickness,  almost  imperceptible  pulse,  etc.  All  this 
passed  off"  under  the  free  use  of  stimulants.  Patient  was  practically  well  on 
March  4. 
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Case  II.  Frau  D.,  thirty-seven  years  of  age.  Had  nine  children;  an  abor- 
tion  in  1882,  followed  by  pelvic  inflammation.  On  December  18,  1885,  had 
severe  pain  in  abdomen,  with  uterine  hemorrhage;  on  January  6  a  tumor 
was  felt  through  the  left  lateral  fornix  and  in  Douglas's  pouch.  Its  upper 
boundary  was  above  the  pubis,  and  the  uterus  was  to  the  front,  though  still 
retroflexed.     Temperature  normal. 

The  tumor  was  incised  per  vaginam,  and  the  finger  passed  into  the  loose 
cedematous  connective  tissue.  A  considerable  amount  of  dark  blood  was  thus 
evacuated,  and  old  blood  clots  removed  with  a  blunt  curette.  No  evidence  of 
extrauterine  pregnancy  could  be  found.  The  edges  of  the  sac  were  sutured 
to  the  vaginal  incision,  and  the  cavity  packed  with  loose  iodoform  gauze. 
The  gauze  was  removed  in  a  few  hours,  and  a  drainage  tube  passed.  Recovery 
good.  Douglas's  pouch  free,  uterus  retroflexed  and  fixed  somewhat  to  the 
right  side.  The  other  five  cases  are  much  like  the  preceding  in  their  history, 
physical  signs,  and  treatment.     All  the  eight  recovered. 

The  critical  remarks  given  on  these  cases  are  as  follows:  Gusserow  believes 
his  cases  to  have  been  hsematomata — i.  e.,  extraperitoneal  effusions  of  blood. 
Case  II.  he  believes  to  have  been  haematoma  of  the  left  broad  ligament.  In 
regard  to  the  diagnosis  of  the  haematoma  of  the  broad  ligament,  he  asserts 
that  the  important  points  are  that  the  upper  half  cylindrical  boundary  can 
be  felt  while  handling  any  tumor  case — he  felt  it  in  Douglas's  pouch.  The 
lateral  position  of  the  tumor,  and  its  mobility  at  first,  are  also  valuable  in 
pointing  to  this  diagnosis.  The  remaining  finger  can  be  passed  behind  and 
in  front  of  the  swelling,  but  notes  its  lateral  continuity  with  the  uterus  and 
pelvic  wall. 

In  four  of  his  cases  Gusserow  suspected  extrauterine  pregnancy  as  the  cause 
of  the  effusion,  but  found  no  evidence  of  this  in  the  blood  evacuated.  He 
points  out  that  there  need  be  no  fear  of  septic  infection  by  this  operative  in- 
terference and  that  by  it  pains,  etc.,  are  immediately  removed  and  the  patient 
cured  in  a  period  varying  from  twelve  days  to  three  weeks.  The  details  are 
as  follows :  Case  1,  cured  in  three  weeks ;  Case  2,  in  three  weeks  ;  Case  3,  in 
twelve  days ;  Case  4,  in  eighteen  days,  etc. 

The  following  was  the  method  of  opening  the  blood  effusion.  The  vagina 
was  first  douched  with  corrosive  sublimate  solution  1 :  2000,  and  then  the 
lowest  point  of  the  tumor  punctured  with  a  lancet-shaped  knife,  the  incision 
being  enlarged  as  required.  The  clots  were  then  washed  out  with  salicylic 
acid  solutions  and  the  walls  of  the  cyst,  when  distinguishable,  stitched  to  the 
vaginal  mucous  membrane.  A  thick  drainage  tube  was  inserted  and  the 
vagina  tamponed  with  iodoform  gauze. 

Gusserow  considers  this  method  superior  to  treatment  by  laparotomy.  He 
recommends  operative  treatment  only  in  cases  where  absorption  of  the  blood 
is  delayed  or  where  the  local  manifestations  are  severe..  The  majority  of 
cases  of  periuterine  hematocele  are  cured  with  rest  in  bed. 


On  Cancer  of  the  Uterus. 

Williams,  in  his  interesting  Harveian  lectures  {Lancet,  1887),  defines  the 
term  "cancer  of  the  uterus"  as  meaning  a  new  growth  possessing  malignant 
properties — i.  e.,  it  possesses  the  power  of  invading  neighboring  tissues  and  of 
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reproducing  itself  in  the  form  of  secondary  growths  in  other  and  distant  parts. 
He  recognizes  three  types  of  malignant  disease,  viz.,  sarcoma,  adenoma,  and 
carcinoma.  Sarcoma  is  of  the  connective  tissue  type.  Carcinoma  and  ade- 
noma are  of  the  epithelial  type.  This  classification  is  not  perfect,  of  course, 
as  we  may  have  what  looks  like  a  mixed  form,  and  sarcoma  may  assume  an 
alveolar  form  like  adenoma. 

The  uterus  is  considered  as  divided  into  three  parts,  viz.,  the  vaginal  por- 
tion, the  cervix,  and  the  body.  The  portio  lies  projecting  into  the  vagina; 
the  cervix  is  bounded  below  by  this  and  above  by  a  plane  passing  through 
the  portion  where  the  characteristic  cervical  structure  ends  and  the  tubular 
glands  of  the  uterus  begin.  This,  of  course,  gives  also  the  lower  boundary  of 
the  body.  Dr.  Williams  condemns  rightly  the  use  of  the  terms  scirrhus,  en- 
cephaloid,  medullary,  and  epithelioma. 

Cancer  of  the  portia  vaginalis  is  defined  as  beginning  in  the  stratified  epithe- 
lium on  the  vaginal  surface  or  in  the  transitional  epithelium  at  the  os  exter- 
num. He  thus  excludes  sarcomata  and  glandular  cancer.  Eight  cases  are 
described  in  their  clinical  features  and  the  microscopic  examination  of  the 
parts  removed  given.  The  disease  was  found  to  begin  atone  or  several  points, 
not  to  spread  into  the  cervical  canal  but  to  creep  toward  the  vaginal  wall, 
thus  advancing  superficially  in  seven  of  the  cases.  Seven  of  the  cases  were 
married,  but  they  had  less  than  the  average  number  of  children.  The  earliest 
symptom  was  hemorrhage. 

Before  taking  up  cervical  cancer,  the  nature  of  the  so-called  erosion  is  con- 
sidered. A  true  erosion  is  defined  as  being  a  surface  with  a  structure  like 
that  of  the  mucous  membrane  of  the  cervical  canal  lying  in  the  position  usu- 
ally occupied  by  squamous  epithelium.  It  differs  from  cancer  in  that  its 
epithelium  is  in  single  layer,  and  from  adenoma  in  the  glands  being  compara- 
tively superficial.  He  believes  such  erosions  to  be  produced  by  the  glandular 
epithelium  proliferating  and  then  destroying  and  replacing  the  squamous 
epithelium  beneath  which  they  lie.  The  stroma  around  the  glands  is  also 
active,  being  infiltrated  with  nuclei  and  small  cells.  The  view  advanced 
differs  from  that  of  Ruge  and  Veit,  who  hold  that  the  glands  in  an  erosion 
arise  from  a  change  in  the  deeper  layer  of  the  stratified  epithelium. 

Cancer  of  the  cervix  begins  in  the  glands,  which  increase  in  number  and 
grow  where  usually  they  do  not  exist.  Their  epithelial  lining  proliferates, 
becomes  multiple-layered,  and  may  fill  the  gland  lumen.  It  may  exist  in  a 
polypoid,  papillary,  or  nodular  form ;  the  two  latter  forms  passing  into  the 
substance  of  the  cervix  and  connective  tissue  around  it — the  very  worst  direc- 
tion possible  from  an  operative  point  of  view.  They  avoid  encroachment  on 
the  uterine  body  and  vaginal  walls. 

t  Cancer  of  the  body  of  the  uterus  is  either  adenoma  or  true  cancer,  both 
growing  from  the  gland  epithelium.  It  spreads  into  the  muscular  coat  and 
may  open  into  the  intestine,  or  cause  inflammatory  adhesions.  The  glands 
affected  are  those  of  the  broad  ligament  or  of  the  connective  tissue  anterior  to 
the  spinal  column.  In  all  the  cases  the  disease  begins  after  the  menopause, 
the  ages  averaging  from  fifty-three  to  sixty-three. 

Dr.  Williams  discusses  finally  the  question  of  radical  treatment,  and  advo- 
cates supravaginal  amputation  for  cervical  cancer  as  against  totffl  extirpation. 
For  cancer  of  the  body,  of  course,  total  extirpation  is  the  only  remedy. 

NO.  CLXXXVII. — JULY,  1887.  19     , 
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The  Etiology,  Pathology,  and  Classification  of  Salpingitis. 

The  question  of  the  pathology  of  salpingitis  has  been  a  matter  of  controversy 
between  Tait,  of  Birmingham,  and  Sanger,  of  Leipzig.  We  have  no  intention 
of  judging  between  the  two  combatants,  but  merely  summarize  the  excellent 
resume  of  the  classification  and  pathology  of  salpingitis  given  by  Sanger  in  a 
letter  addressed  to  the  President  of  the  Chicago  Gynecological  Society  [Amer. 
Journ.  of  Obstetrics,  March,  1887). 

Sanger  bases  his  pathology  on  the  germ  theory  and  the  anatomical  relations 
of  the  sexual  organs.  The  genital  tract  from  hymen  to  frimbriated  end  of 
Fallopian  tube  is  exposed  to  access  by  organisms  which  may  pass  from  the  ex- 
ternal medium  to  the  tubes  either  along  the  mucous  membrane  or  through  the 
lymphatics ;  mischief  may  also  pass  from  the  peritoneal  cavity  into  the  tubes. 

Various  microorganisms  have  been  found  in  the  genital  tract,  but  those 
considered  the  cause  of  disease  (pathogenous  microorganisms)  are  not  many. 
Sanger  classifies  the  forms  of  salpingitis  into  three  groups,  as  follows : 

Group  I.     Forms  of  salpingitis  produced  by  known  specifiG  microbes. 

1.  Salpingitis  gonorrhoeica,  produced  by  the  gonococcus  of  Neisser. 

2.  Salpingitis  tuberculosa,  produced  by  the  bacillus  tuberculosis  of  Koch. 

3.  Salpingitis  actinomycotica,  produced  by  the  actinomyces  bovis  of 
Ballinger. 

Group  II.  Forms  of  salpingitis  due  to  specific  microbes  identical  with  those 
producing  traumatic  infection. 

1.  Salpingitis  septica. 

Group  III.  Forms  of  salpingitis  produced  by  specific  but  as  yet  unknown 
microbes. 

1.  Salpingitis  syphilitica. 

Group  T.  Gonorrhceal  salpingitis  is  admitted  by  all  as  a  form,  the  only 
point  denied  by  some  being  whether  the  gonococcus  of  Neisser  is  the  cause 
of  it.  All  admit  that  gonorrhoea  spreads  to  the  tubes  and  sets  up  this  form. 
Sanger  shows  that  the  tube  becomes  distended  with  pus,  chiefly  at  the  abdom- 
inal end,  while  the  uterine  end  becomes  thickened ;  the  peritoneum  becomes 
infected  by  the  pus  escaping  through  the  ostium  abdominale.  Gonorrhoea 
produces  only  surface  suppuration,  and  any  abscesses  in  the  psoas  ligament  or 
ovaries  are  usually  septic. 

It  must  not  be  forgotten  that  while  Neisser's  gonococci  are  found  abun- 
dantly in  the  gonorrhceal  pus  from  the  cervix,  their  demonstration  in  the 
tubes  is  difficult,  and  in  some  cases  of  undoubted  gonorrhceal  salpingitis  they 
have  not  been  found. 

Salpingitis  tuberculosa  is  known  chiefly  through  Hegar's  work  (Amer. 
Journ.  Med.  Sci.  for  April,  1887,  p.  586),  and  is  a  distinct  affection  from  the 
caseating  pus  of  a  pyosalpinx.  This  latter  should  be  termed  "  coagulation 
necrosis." 

Salpingitis  actinomycotica  is  undoubtedly  one  of  the  greatest  rarities  in 
gynecology,  but  has  been  described  by  Zemann  in  his  paper  "  Ueber  die  Akti- 
nomycose  des  Bauchfells  und  der  Baucheingeweide  beim  Menschen."  In  this 
case  the  tubes  were  dilated  and  purulent,  with  clumps  of  actinomyces  present 
in  the  lumen  of  the  tube  and  granulations  in  the  walls.  The  fungus  had 
passed  from  the  intestines  or  vagina.  [Descriptions  of  this  fungus  will  be 
found  in  Klein's  Microorganisms  and  Woodhead's  Pathology.] 
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In  the  forms  of  salpingitis  known  as  septica  and  syphilitica  the  evidence  of 
their  being  due  to  a  pathogenic  microorganism  is  not  yet  complete.  It  must 
be  remembered  that  the  f>athogenous  microorganism  of  syphilis  has  not  yet 
been  discovered,  and  much  has  yet  to  be  done  in  regard  to  those  and  septic 
conditions. 


The  Pathology  of  Chronic  Inflammatory  Disease  of  the  Uterine 
Appendages  as  Illustrated  by  the  Preparations  of  Sixty- 
three  Cases  removed  during  the  Year  1886. 

Mr.  Lawson  Tait  gives,  in  the  Brit.  Med.  Journ.  of  April  16,  1887,  his 
views  of  the  pathology  of  chronic  inflammatory  disease  of  the  uterine  appen- 
dages, as  illustrated  in  a  series  of  63  cases  operated  on  by  him  during  1886. 

Mr.  Tait  recognizes  five  classes  of  cases  as  follows :  First,  catarrhal ;  sec- 
ondly, those  produced  by  the  exanthemata  at  the  time  of  puberty ;  thirdly, 
gonorrhoeal  cases ;  fourthly,  those  occurring  from  inflammatory  mischief  in 
the  post-puerperal  state;  and  lastly,  cases  where  the  uterus  is  infantile,  and 
the  appendages  disorganized  by  inflammatory  action. 

The  following  are  the  statistics  of  the  63  cases :  There  was  only  one  death. 
The  gonorrhoeal  and  post-puerperal  cases  preponderate,  inasmuch  as  53  of 
the  women  were  married,  and  in  3  of  the  unmarried  the  cause  was  undoubt- 
edly gonorrhoea.  One  case  of  double  pyosalpinx  followed  the  prolonged  use 
of  intrauterine  pessaries  intended  to  remedy  an  anteflexion. 

In  every  case  there  was  no  possibility  of  the  woman  becoming  pregnant,  as 
in  the  majority  the  trumpet  of  the  tube  was  found  glued  to  the  ovary;  in 
others  the  fimbriae  were  coalesced,  the  ovary  remaining  free. 

In  one-third  of  the  cases  the  exanthemata,  usually  scarlet  fever,  had  caused 
the  inflammatory  condition.  The  condition  of  the  tubes  varied.  In  the  early 
stages  they  were  intensely  congested  and  friable ;  in  the  later  cases  the  appen- 
dages were  cirrhotic,  and  few  Graafian  follicles  were  present  in  the  ovaries. 
The  nature  of  the  fluid  contents  varied,  but  was  either  cheesy  or  serous.  He 
did  not  believe  this  had  much  bearing  in  determining  the  patient's  sufferings ; 
this  was  due  to  the  adhesions. 
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Statistics  of  Crime  in  Europe. 

'According  to  the  journal  Vltalie  {Annal.  d'hygilne  publique,  sr.  3,  t. 
xvii.  p.  57),  the  number  of  individuals,  per  100,000  inhabitants,  convicted  of 
homicide  is  in  Italy,  8.12;  Spain,  7.83;  Hungary,  6.09 ;  Ausfria,  2.24;  Bel- 
gium, 1.78;  France,  1.56;  Germany,  1.11;  Great  Britain,  0.60.     In  respect  of 
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assaults,  with  injury  to  the  person,  Austria  takes  the  first  place  with  248  per 
100,000  inhabitants;  Belgium,  177;  Italy,  162 ;  Germany,  129;  France,  65  \ 
Hungary,  46 ;  and  Great  Britain  only  7.  For  criminal  (immoral)  assaults, 
the  numbers  are ;  Belgium,  15 ;  Germany,  14 ;  France,  10 ;  Austria,  9 ;  Hun- 
gary, 6.5;  Italy,  4;  Great  Britain,  1.7;  Spain,  1.  In  number  of  convicted 
thieves  of  all  kinds,  Germany  takes  the  highest  place  with  222  per  100,000 
inhabitants;  Italy,  154;  Great  Britain,  147  (Scotland,  222);  Belgium,  128; 
France,  112;  Hungary,  77;  Austria,  60;  Spain,  5Q. 

If  the  figures  for  the  various  crimes  are  added  together  for  each  country,  it 
appears  that  Germany  has  the  greatest  amount  of  criminals,  and  Great  Britain 
the  least,  among  European  nations. 


Contribution^  to  the  Medico-legal  Study  of  Footprints. 

Masson  (Annal.  d^hygitne  publique,  ser.  3,  tome  xvi.  pp.  336-345,  1886) 
gives  the  results  of  an  investigation  of  a  case  of  murder  in  which  the  foot- 
prints of  the  assassin  were  of  importance.  A  woman  was  found  murdered  in 
an  isolated  house  in  the  neighborhood  of  Constantine.  On  the  floor  of  her 
chamber  were  observed  seven  blood-stained  imprints  of  a  naked  foot,  and 
that  the  right  foot.  Seven  persons  were  suspected  of  the  murder,  and  the 
footprints  had  therefore  to  be  compared  with  the  right  feet  of  all  of  them. 
The  presumption  was  that  all  the  footprints  were  those  of  the  foot  of  one 
individual. 

The  author  regrets  the  meagre  instruction  on  footprints  in  medico-legal 
text-books.  Causse's  well-known  method  of  measuring  footprints  he  did  not 
find  to  be  of  much  service  in  this  case.  The  author  divides  the  investigation 
of  a  footprint  into  three  distinct  operations:  (1)  the  taking  of  the  footprint; 
(2)  its  measurement;  (3)  the  attentive  study  of  its  particular  qualities  or  pe- 
culiarities, which  give  to  each  footprint  a  special  physiognomy.  In  order  to 
take  the  footprint  of  a  suspected  person,  he  is  asked  to  step  on  some  defibrin- 
ated  blood,  or  a  gummy  solution  of  fuchsine,  and  afterward  to  stand  or  walk 
on  a  piece  of  stout  paper,  in  order  to  obtain  a  print  under  both  conditions. 
The  prints  are  then  measured  by  drawing  a  straight  line  along  the  inner  edge 
of  the  print,  touching  the  heel  and  ball  of  the  great  toe.  Then  another  line, 
parallel  to  this,  is  drawn  along  the  outer  side  of  the  print,  and  touching  it. 
These  lines  are  joined  by  three  lines  parallel  to  one  another,  but  at  right 
angles  to  the  first  lines.  One  of  these  lines  touches  the  point  of  the  great 
toe;  another  touches  the  hinder  part  of  the  heel;  and  a  third  passes  across 
the  foot  immediately  behind  the  ball  of  the  great  toe.  The  foot  is  thus  en- 
closed in  a  rectangle,  representing  the  greatest  length  and  breadth  of  the  foot- 
print. It  is  important  to  note  the  distance  between  the  back  of  the  heel  and 
the  front  of  the  print  of  the  ball  of  the  great  toe.  This  measurement  is  less 
variable  than  the  total  length  of  the  footprint.  The  maximal  distance  of  the 
inner  edge  of  the  footprint  from  the  inner  tangential  line  is  also  to  be  meas- 
ured, as  an  index  of  the  height  of  the  plantar  arch.  A  line  is  to  be  drawn 
touching  the  points  of  the  impressions  of  the  second  and  fourth  toes,  and  the 
height  of  the  angle  which  this  line,  when  extended,  forms  with  the  inner 
tangential  line  is  to  be  noted.     It  varies  much  in  different  individuals. 

Masson  carefully  studied  the  variations  in  the  above  measurements,  as  seen 
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in  different  prints  of  the  same  foot.  He  found  in  twelve  subjects  that  the 
chief  variations  were  as  follows :  9  to  23  millimetres  (y%  to  -^jj  inch)  in  the 
length  of  the  footprint ;  0  to  8  millimetres  (y%  inch)  in  its  maximal  breadth  ; 
0  to  5  millimetres  {j(y  inch)  in  the  measurement  corresponding  to  the  plantar 
arch ;  and  0  to  21  millimetres  (^^y  inch)  in  the  height  of  the  angle  of  the  toes. 
The  extremes  of  the  variations  are  met  with  in  the  prints  from  the  foot  stand- 
ing, and  those  from  the  foot  walking  or  running.  He  found  that  an  added 
weight  of  forty  pounds  does  not  sensibly  alter  the  footprint.  In  studying  the 
physiognomy  of  the  footprint,  attention  is  to  be  paid  to  the  marks  of  the  toes, 
and  especially  to  that  of  the  great  toe.  In  the  latter,  it  is  very  important  to 
distinguish  the  two  parts  of  it ;  the  anterior  and  larger  corresj^onding  to  the 
mass  of  the  toe,  and  the  posterior  and  smaller  (sometimes  wanting)  due  to 
the  flexor  tendon.  This  smaller  part  varies  much  in -different  individuals.  It 
is  rarely  absent  from  the  print  of  the  foot  when  walking,  but  may  be  so  if 
standing.  Applying  these  rules  and  considerations  to  the  jDarticular  case  in 
hand,  Masson  found  a  similarity  between  the  footprints  of  blood  on  the  floor 
of  the  chamber,  and  those  of  one  of  the  suspected  persons.  Other  circum- 
stances afterward  occurred  to  prove  that  this  was  the  murderer. 


Diagnosis  of  Death  by  Hanging. 

CouTAGNE  {Arch,  de  V anthropologie  crim.  et  des  Sciences  penales,  15  Mai, 
1886)  believes,  contrary  to  the  view  expressed  by  Jardieu,  that  the  diagnosis 
of  death  does  not  depend  essentially  on  the  examination  of  the  exterior  of  the 
body.  The  author  especially  insists  on  attention  being  paid  to  the  internal 
lesions  of  the  neck,  which  are  generally  more  associated  with  judicial  hang- 
ing than  with  suicidal  hanging.  Out  of  24  autopsies  of  suicidal  cases  which 
he  made,  only  5  gave  negative  or  doubtful  results  as  regards  the  internal  ap- 
pearance of  the  neck.  In  17  cases  there  was  hemorrhage  into  the  cellular 
tissue  or  into  the  muscles ;  in  10  cases  there  was  rupture  of  the  muscles ;  in 
8  cases  fracture  of  the  liyoid  bone ;  and  in  8  cases  fracture  of  the  hyoid  carti- 
lage. He  insists  on  the  importance  of  examining  the  soft  parts  at  the  back  of 
the  neck.  The  lungs  of  hanged  persons  present  some  special  characters,  which 
Coutagne  describes  under  the  name  of  carmine  oedema,  and  believes  them  to 
be  dependent  on  an  affection  of  the  pneumogastric  nerves. 


• 


The  Medico-legal  Significance  of  the  Biperforate  Hymen. 

Prof.  Demange,  of  Nancy,  reports  two  cases  of  biperforate  hymen,  and 
both  in  married  women;  the  one  a  young  widow  after  six  years  of  married 
life  without  children,  the  other  a  wife  advanced  in  pregnancy.  In  the  former 
case  a  fibrous  band  passed  anterio-posteriorly  dividing  the  vagina  into  lateral 
halves ;  in  the  latter  the  band  passed  transversely  dividing  the  vagina  into 
an  anterior  and  into  a  posterior  part.  Demange  felt  satisfied  that  at  least  in 
the  former  of  the  cases  the  biperforate  hymen  was  not  the  result  of  imperfect 
rupture  during  attempted  coitus.  He  therefore  agrees  with  Delens  and  Cornil, 
and  differs  from  Tardieu,  in  believing  that  a  biperforate  hymen  is  generally  a 
natural  condition,  and  is  not  always,  if  even  frequently,  the  result  of  attempted 
coitus. 
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Spontaneous  Closure  of  the  Eyelids  after  Death. 

Incited  to  the  investigation  by  the  paper  of  Galezowski  on  "  The  State  of 
the  Eyelids  after  Death,"  read  before  the  Medico-Legal  Congress  in  1878,  Dr. 
Valude  has  made  a  large  number  of  observations  on  this  subject  [Annal. 
d' hygiene  publ.  ser.  3,  t.  xvii.  pp.  168-172).  The  main  question  which  he 
endeavored  to  answer  was,  At  what  time  after  death  do  the  eyelids  close  spon- 
taneously? His  observations  extended  over  one  hundred  bodies.  He  found 
that  during  the  first  twenty-four  hours  after  death  the  eyes  were  completely 
closed  in  7  of  the  cadavers.  In  12  of  these  one  eye  was  closed  and  the  other 
was  open.  In  15  both  eyes  were  widely  open.  In  66  the  eyes  were  moder- 
ately open,  or  half  closed.  He  never  observed  the  eyes  open  spontaneously 
after  they  were  closed,  even  though  he  observed  the  body  for  two  or  three 
days.  In  50  cases,  where  the  eyes  were  observed  to  be  fully  open  or  half  open 
immediately  after  death,  at  a  second  inspection,  some  hours  later,  the  eyes 
were  found  to  have  remained  in  the  same  condition  in  21  of  these,  while  in  23 
the  eyes  had  slightly  closed.  Only  in  one  case  was  a  half-open  eye  found 
next  day  to  be  widely  open.  This  he  considers  quite  exceptional,  and  attrib- 
utes it  to  the  probable  interference  of  the  physician  who  made  the  autopsy. 
He  further  states  that  if  the  eyelids  had  not  begun  to  close  before  the  expira- 
tion of  forty-eight  hours  from  death,  they  seldom  closed  during  the  two  fol- 
lowing days. 

The  author  concludes  (1)  that  in  10  per  cent,  of  subjects  the  eyelids  are 
closed  at  death  ;  (2)  that  in  90  per  cent,  the  eyelids  are  open  or  half  open ; 
(3)  that  in  about  42  per  cent,  of  the  latter  the  eyelids  do  not  change,  while  in 
46  per  cent,  more  or  less  complete  closure  gradually  occurs.  He  believes  it 
to  be  possible,  from  inspection  of  the  eyelids,  to  say  whether  they  had  closed 
spontaneously  or  whether  they  have  been  closed  by  the  hand  of  an  assistant. 
A  whitish  mark  of  the  finger  is,  in  the  latter  case,  left  on  the  upper  eyelid, 
which  is  difficult  to  describe  but  fairly  easy  to  recognize. 


Cicatrices  of  Leech  Bites. 

Dr.  Castro,  of  Italy,  states  {Annal.  cVhygilnepubL,  ser.  3,  t.  xvii.  pp.  48-50) 
that  he  recently  had  occasion  to  inquire  into  the  presence  of  scars  as  the  result 
of  leech  bites.  He  made  thirty-seven  experiments  on  different  individuals, 
with  the  result  that  in  several  cases  it  was  impossible  to  discover  a  scar  by  the 
naked  eye.  But  in  such  cases  the  scar  became  evident  after  rubbing  the  skin 
with  tincture  of  mustard,  which  reddens  the  skin  surrounding  the  scar,  leav- 
ing the  scar  white. 

COCAINOMANIA. 

Erlknmeyer  [Deutsche  Mediz.  Zeitung,  1886)  presents  us  with  a  study  of 
this  new  disease,  analogous  to  morphiomania,  and  reports  a  large  number  of 
cases  in  which  patients  have  had  recourse  to  large  doses  of  cocaine  with  the 
object  of  avoiding  the  morphine  habit.  The  results  of  immoderate  use  of 
cocaine  consist  in  symptoms  of  vascular  paralysis,  quick  pulse,  profuse  SAveat-j 
ings,  disturbed  respiration,  and  syncope.  Erlenmeyer  points  out  the  dangers 
to  which  such  persons  are  subject  if  required  to  be  anaesthetized  by  chloroform. 
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There  is  progressive  emaciation,  as  in  the  case  of  morphiomania,  the  weight 
being  lost  to  the  extent  of  twenty  or  thirty  per  cent.  The  complexion  becomes 
cadaveric,  the  eyes  hollow,  and  the  muscles  flabby.  Sleeplessness  is  a  marked 
symptom.  At  an  advanced  stage  psychical  derangements  manifest  themselves, 
more  especially  of  the  nature  of  delusions  as  to  persecution.  Short  of  this 
there  may  be  hallucinations  of  sight,  with  great  intellectual  depression,  and 
with  loss  of  memory.  In  some  there  is  great  prolixity  in  speech  and  in  writ- 
ing. Some  of  Erlenmeyer's  patients  had  to  be  confined  in  a  lunatic  asylum. 
Erlenmeyer  considers  the  prognosis  of  morphiomania  to  be  very  grave  if  it  is 
associated  with  cocainomania. 


Analogy  between  Dual  Insanity  and  Dual  Suicide. 

Chpolianski  {Thlse  de  Paris,  1885)  points  out  the  following  analysis 
between  dual  suicide  and  dual  insanity : 

Dual  Insanity.  Dual  Suicide. 

1.  One  subject  is  insane;  he  im-  1.  One  subject  has  the  intention  of 
poses  his  insanity  on  the  other — im-  suicide ;  he  imposes  it  on  the  other — 
posed  insanity.       -  imposed  suicide. 

2.  Two  subjects  become  insane  2.  Two  subjects  intend  suicide  at 
simultaneously  under  the  influence  of  the  same  time  under  the  influence  of 
the  same  cause — simultaneous  insanity,  the  same  cause — simultaneous  suicide. 

3.  Two  subjects,  equally  predis-  3.  Two  subjects  have  the  idea  of 
posed,  fall  into  the  same  fit  of  mad-  suicide,  but  the  one  commits  suicide 
ness,  but  the  one  does  so  first,  the  first;  the  other,  fascinated  by  the  idea 
other  follows,  compelled  by  the  ex-  or  the  act  of  the  first,  commits  suicide 
ample  of  the  first,  and  by  predisposi-  at  the  same  time,  or  soon  afterward 
tion — communicated  insanity.  — communicated  suicide. 

4.  An  insane  subject  changes  his  4.  An  eccentric  subject  has  his  ideas 
ideas  for  those  of  a  more  intelligent  directed  to  suicide  under  the  influence 
madman — transformed  madness.  of  a  notorious  suicide,  or  in  troublous 

times — transformed  suicide,  or  epidemic 
suicide. 


The  Presence  of  Free  Phosphoric  Acid  as  a  Proof  of  Poisoning  by 

Sulphuric  Acid. 

Professor  Garnier,  of  Nancy,  investigated  a  case  of  poisoning  by  sul- 
phuric acid,  in  which,  though  indubitable  signs  of  the  mode  of  death  existed 
in  marks  on  the  clothing,  and  in  the  black  carbonized  condition  of  the  alimen- 
tary canal,  as  also  in  the  presence  of  a  trace  of  arsenic — a  common  impurity 
of  sulphuric  acid — in  the  canal,  and  although  the  carbonized  organs  had  a 
strong  acid  reaction,  yet  on  extraction  with  alcohol  and  ether  no  reaction  of 
sulphuric  acid  was  obtainable  from  the  extract.  From  a  further  investigation 
of  the  subject.  Prof.  Garnier  believes  that  in  such  a  case  the  sulphuric  acid 
has  acted  on  the  phosphates  normally  present  in  the  tissues,  and  displaced 
the  phosphoric  acid,  the  latter  acid  then  becoming  the  free  acicl  found  in  the 
alimentary  canal.     He  gives  several  experiments  in  support  of  this  view. 
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Arsenic  in  Soil. 

Peofessors  Gaenier  and  Schlagdenhatjffen,  of  Nancy,  recognizing 
the  difficulty  thrown  in  the  way  of  the  investigation  of  cases  of  arsenical 
poisoning  by  the  ever-recurring  suggestion  that  the  arsenic  found  in  the  dead 
body  has  entered  the  body  otherwise  than  in  the  form  of  poison,  have  made 
an  experimental  inquiry  {Annales  d'hygilne  publique,  ser.  3,  t.  xvii.  pp.  28-37, 
1887)  into  the  subject.  They  divide  the  methods  by  which  arsenic  may  enter 
the  body  in  other  form  than  poison  into  four  groups:  (1)  the  introduction  of 
arsenic  into  the  organism  before  death  in  the  form  of  medicine,  as  Fowler's 
solution,  in  ordinary  doses,  or  in  the  form  of  drugs  containing  a  trace  of 
arsenic  as  an  impurity,  as  subnitrate  of  bismuth,  sulphate  of  potash,  etc.  ; 
(2)  the  introduction  of  arsenic,  also  before  death,  in  foods  and  drinks,  the 
organic  matters  from  which  these  are  prepared  containing  arsenic  as  an  im- 
purity— e.  g.,  sugar,  confections,  wine  and  beer;  (3)  the  imbibition  of  arsenic 
by  the  dead  body  from  the  arsenical  soil  of  the  cemetery  in  which  it  is  buried; 
(4)  the  imbibition  of  arsenic  from  the  colored  clothes  in  which  the  corpse  may 
have  been  buried,  or  from  the  paint  and  metal  mountings  of  the  coffin. 

The  authors  in  their  present  investigation  have  confined  themselves  to  the 
investigation  of  the  third  of  these  groups,  and  have  made  three  sets  of  experi- 
ments, with  the  following  results: 

I.  Examination  of  soils  naturally  arsenical.  Arsenic  is  found  disseminated 
in  various  soils  in  the  Vosges  in  variable  but  often  in  considerable  quantity, 
especially  in  red  colored  soils.  The  arsenic  is  present  probably  in  the  form 
of  arseniate  of  iron.  This  salt  is  very  slightly  soluble  in  boiling  water,  but  it 
is  completely  insoluble  in  water  at  the  ordinary  temperature  of  the  soil.  It 
cannot  therefore  be  dissolved  out  by  the  percolating  rain. 

II.  Absorption  of  soluble  arsenical  compounds  by  non-arsenical  soil  in  pres- 
ence of  water.  The  soil  chosen  for  this  set  of  experiments  was  taken  from 
the  cemetery  of  Preville,  Nancy.  It  was  perfectly  free  from  even  a  trace  of 
arsenic.  It  is  calcareous  and  of  yellowish  color,  containing  a  considerable 
quantity  of  ferric  oxide.  A  given  quantity  of  the  soil  was  mixed  with  twice 
its  weight  of  distilled  water,  and  to  this  was  added  a  certain  quantity  of  a 
weak  solution  of  arsenious  acid.  A  portion  of  the  supernatant  fluid  was  from 
time  to  time  removed  and  tested  for  arsenic.  It  was  found  that  after  six  or 
seven  months  the  water  contained  no  arsenic  in  solution.  It  had  all  become 
deposited  in  the  form  of  arseniate  of  iron.  Heat  facilitated  the  disappearance 
of  the  arsenic. 

III.  lAffusion  of  arsenic  into  a  non- arsenical  soil,  in  contact  with  soluble 
and  insoluble  compounds  of  arsenic.  Two  ordinary  graves  were  dug  in  the 
Preville  Cemetery,  side  by  side,  one  of  which  was  afterward  filled  up  and  the 
other  kept  open.  Four  months  later,  cartridges  made  of  white  filtering  paper, 
and  containing  each  five  grammes  of  arseniate  of  iron,  arseniate  of  lime,  or 
arseniate  of  potassium,  were  introduced  by  a  boring  process  from  the  sides  of 
the  open  grave  into  the  surrounding  soil  and  into  the  grave  which  had  been 
filled  up.  At  different  periods  subsequently  the  soil  surrounding  the  cartridges 
were  removed  and  examined  for  arsenic.  No  arsenic  was  at  any  time  discovered 
except  in  the  case  of  the  soil  surrounding  the  cartridges  containing  arseniate 
of  lime,  where  a  minute  trace  of  arsenic  was  recognizable  by  Marsh's  method. 
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The  arseniate  of  potassium  had  disappeared,  but  had  evidently  been  converted 
into  insoluble  compounds  as  soon  as  it  came  in  contact  with  the  surrounding 
soil.  The  authors  conclude  that  the  arsenical  compounds  met  with  in  soil 
are  not  likely  to  diffuse  themselves  into  the  body  of  a  buried  person. 


Mode  of  Action  of  Sulphuretted  Hydrogen  and  Alkaline 

Sulphides. 

Julius  Pohl,  in  the  Archivf.  Experimentelle  Pathologic  u.  Pharmakologie 
(Bd.  xxii.  p.  1-25),  gives  the  results  of  an  investigation  of  the  above  sub- 
ject, which  he  conducted  in  the  pharmacological  laboratory  at  Prague. 
His  experiments  were  made  on  frogs  and  rabbits,  and  in  two  instances  on 
dogs.  Assuming  that  sulphuretted  hydrogen,  when  it  mixes  with  the  blood, 
becomes  converted  into  an  alkaline  sulphide,  he  employed  a  neutral  solution 
of  sulphide  of  sodium  in  nearly  all  his  experiments,  injecting  it  into  the 
lymph-sac  of  the  frog  and  the  jugular  vein  of  the  rabbit  and  dog.  The  symp- 
toms in  the  case  of  frogs,  when  a  dose  of  0.01  gramme  (0.15  grain)  was  em- 
ployed, were  remarkably  constant,  and  consisted  of  narcosis,  central  motor 
paralysis,  slowing  of  the  heart,  with  general  enfeeblement  of  the  cardiac 
muscle,  ending  with  stopping  of  the  heart  in  diastole.  Fibrillar  twitchings  of 
the  muscles  were  also  observed.  Death  occurred  in  one  and  a  half  to  two  and 
a  half  hours,  when  a  large  dose  was  injected ;  in  six  or  more  hours  when  a 
smaller  dose  was  given.  In  some  cases  rigidity  of  the  muscles  was  observed. 
The  poisonous  symptoms  in  rabbits  were  not  so  constant  as  in  frogs.  In 
almost  every  case  violent  convulsions  were  present,  with  deep,  labored  breath- 
ing, plaintive  cries,  and  slight  tremors  of  the  muscles.  The  convulsions  were 
proved  to  be  of  cerebral  origin.  In  the  few  cases  in  which  convulsions  were 
absent,  a  general  and  gradually  increasing  paralysis  of  the  muscles  was 
observed,  with  increased  frequency  of  the  respirations,  and  general  exhaus- 
tion, ending  in  death.  The  lethal  dose  of  the  sulphide  injected  into  the  vein 
was  about  one  and  a  half  to  two  grains  for  an  adult  rabbit  (about  one-twentieth 
of  a  grain  for  each  pound).  Such  a  dose  proves  fatal  in  about  an  hour.  The 
blood,  though  dark  in  color,  contained  oxy-haemoglobin,  and  no  sulph-haemo- 
globin.  In  a  few  cases  the  haemoglobin  was  reduced.  The  blood  pressure 
rapidly  sank,  even  after  very  small  injections.  This  was  probably  due  to  the 
action  of  the  sulphide  on  the  vasomotor  centres. 

In  order  to  ascertain  whether  the  toxic  action  of  the  sulphide  was  due  to 
its  oxidized  products,  experiments  were  made  with  sulphite  and  hyposulphite 
of  sodium,  but  although  much  larger  doses  than  those  of  the  sulphide  were 
injected,  no  effect  was  observed  on  the  blood  pressure  or  otherwise.  The 
toxic  action,  was,  therefore,  not  due  to  oxidized  products,  nor  was  it  caused 
by  the  sulphide  abstracting  oxygen  from  the  blood ;  for  the  symptoms  were 
not  those  of  asphyxia,  nor  were  similar  symptoms  observed  when  strong 
reducing  substances  were  injected  into  the  blood,  such  as  hyposulphite  of 
sodium,-  hypophosphite  of  sodium,  phosphite  of  sodium,  aldehyde,  acetone, 
pyrogallol,  etc.  Some  experiments  were  made  by  digesting  the  sulphide  with 
defibrinated  blood,  and  then  injecting  it  into  the  jugular  vein.  A  lethal 
result  was  still  obtained,  but  the  symptoms  were  somewhat  different  from 
those  of  the  pure  sulphide.     The  well-marked  action  on  the  blood  pressure 
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was  wanting.  The  author  is,  therefore,  of  opinion  that  the  toxicity  of  the 
sulphide  is  due  to  its  own  action  on  the  tissues,  and  not  to  the  action  of  oxi- 
dized products  or  other  transformations  of  it. 
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LECTURER  ON  HYGIENE  AND  PUBLIC  HEALTH,  ST,  MARY'S   HOSPITAL,  LONDON. 


Vaccination  in  Russia. 

Dr.  Ucke  gives  an  interesting  account  of  the  present  condition  of  vaccina- 
tion in  Russia.  The  benefits  of  vaccination,  he  says,  are  only  now  beginning 
to  be  realized  by  the  peasants  in  Russia.  As  early  as  1811  the  Emperor 
ordered  that  all  medical  men  should  vaccinate;  and  that  peasants,  chosen 
from  certain  districts,  should  be  educated  in  this  particular  at  the  cost  of  the 
community,  and  sent  into  the  provinces  to  vaccinate.  Annual  reports  were 
sent  to  the  authorities,  but  it  was  soon  shown  that  vaccination  was  not  pro- 
ducing any  effect  on  the  smallpox  epidemics  which  decimated  the  country. 
At  first  it  was  believed  to  be  the  lymph;  but  even  though  animal  lymph  was 
employed,  the  result  was  the  same.  It  was  then  thought  necessary  that  some 
control  should  be  exercised  over  the  vaccinators,  and  accordingly  this  work 
was  added  to  that  already  occupying  the  medical  inspector  of  each  province. 
This  again  failed,  and  it  was  easily  explained.  In  63  provinces,  each  having 
an  area  of  1500  square  miles,  5000  villages,  and  about  80,000  children,  there 
was  but  one  inspector,  and  he  could  only  vaccinate  at  such  times  as  the  peas- 
ants were  not  occupied  in  cultivating  their  land — ^.  e.,  in  the  winter  time,  an 
impossibility  with  such  a  climate  as  that  possessed  by  Russia.  Thus  vaccina- 
tion ceased  to  be  enforced  almost  until  1881,  when  local  self-government  hav- 
ing been  given  to  thirty-four  provinces,  it  was  determined  to  appoint  a  com- 
mission to  consider  the  question  of  vaccination.  The  territory  which  it  was 
thus  proposed  to  deal  with  consisted  of  the  whole  of  the  central  provinces  of 
European  Russia,  with  the  exception  of  Poland,  the  Baltic  Provinces,  the 
country  of  the  Cossacks,  and  the  provinces  of  Archangel,  Astrachan,  and 
Orenburg,  and  it  has  an  area  of  51,444  square  miles,  about  53,000,000  of  popu- 
lation, and  probably  2,710,000  children  amongst  them.  These  34  provinces 
are  divided  into  360  districts;  each  of  these  manages  its  affairs  for  itself,  and 
up  to  1864  there  was  only  one  hospital  of  twenty  beds  in  each  district,  and  a 
peasant  vaccinator  in  each  village.  These  hospitals  were  somewhat  improved 
after  this  date,  and  the  vaccination  was  left  to  dressers,  instead  of  to  the  peas- 
ants; but  there  was  no  control  over  the  medical  inspectors,  who,  in  some 
places,  left  everything  to  the  dressers,  in  others  allowed  people  to  come  to 
them,  and  in  others  sought  them  out  in  their  own  homes.     The  vaccination 
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report  for  1882  stated  that  at  least  one-third  of  the  children  were  unvacci- 
nated,  and  probably  that  was  not  stating  the  whole  truth. 

The  Commission  was  occupied  first  with  the  question  of  the  production  of 
lymph,  then  with  vaccinators,  and  thirdly  with  arranging  the  plan  by  which 
vaccinations  were  to  take  place  regularly,  and  how  systematic  control  could 
be  exercised  over  all  vaccinations. 

After  but  a  short  discussion,  it  was  decided  to  use  animal  lymph  on  account 
of  the  prevalence  of  syphilis  in  Eussian  villages,  and  the  fear  that  arm-to-arm 
vaccination  would  aid  in  spreading  the  disease.  As  but  few  doctors  and 
dressers  could  maintain  a  supply  of  animal  lymph,  it  was  determined  to  keep 
up  a  central  station,  where  vaccination  could  be  efficiently  taught  and  lymph 
obtained  for  distribution. 

Hitherto,  also  in  Russia,  owing  to  the  distances  t'o  be  traversed,  and  the 
scarcity  of  medical  men,  vaccination  was  left  to  "dressers,"  and  this  the  Com- 
mission considered  must  be  continued,  only  that  a  medical  man  should  control 
each  of  these  people,  and  ascertain  that  his  work  was  properly  performed, 
and  measures  should  also  be  taken  to  have  them  better  instructed. 

The  system  thus  designed  is  for  the  priests  in  every  district  to  send  at  a  fixed 
period  a  list  of  all  the  children  born  during  the  past  year.  A  list  of  the  num- 
ber of  villages  is  sent  to  a  dresser,  with  the  dates  when  he  is  expected  to  visit. 
Upon  his  arrival  at  the  first  village  he  vaccinates  a  calf,  and  then  goes  to  the 
next  village,  leaving  directions  for  the  management  of  the  first  calf,  there  he 
does  the  same,  and  also  on  the  third  day.  The  fourth  day  he  returns  to  the 
first  village,  takes  lymph,  vaccinates  the  children,  and  continues  his  journey, 
so  that  in  six  days  he  has  vaccinated  in  three  villages,  and  has  also  obtained 
lymph  sufficient  for  the  next  villages.  In  every  village  he  leaves  a  report  of 
whom  he  has  vaccinated.  As  soon  after  as  the  pustules  might  be  considered 
to  be  developed,  the  doctor  arrives  with  two  dressers ;  he  is  provided  with 
lymph,  in  case  of  failure  of  those  previously  operated  upon,  and  thus  he 
examines  and  journeys  through  all  the  villages  previously  vaccinated  by  the 
dresser.  The  work  is  so  arranged  that  only  twenty-four  days  in  the  month 
are  counted  upon,  because  of  possible  hindrances,  and  only  during  nine 
months  of  the  year,  because  of  the  work  in  the  fields  during  the  other  three 
months.  The  number  of  medical  men  and  dressers  varies  according  to  the 
size  of  the  district  and  number  of  inhabitants  to  each  mile.  When  the  expe- 
dition is  over,  the  lists  of  those  vaccinated  are  written  up  and  sent  in  to  the 
authorities. 

Thus  it  will  be  seen  that  the  ambulatory  system  of  medical  attendance  will 
be  the  most  useful  for  a  country  like  Russia,  the  only  danger  to  be  guarded 
against  is  the  scarcity  of  medical  men,  not  less  than  one  for  every  hundred 
villages  being  necessary. 

Besides,  in  journeying  every  year  through  the  districts,  the  doctors  will 
learn  the  habits,  customs,  and  diseases  of  the  inhabitants,  they  will  have  leisure 
to  prescribe  for  and  visit  their  patients,  and  the  dressers  will  be  useful  in  visit- 
ing patients  and  preparing  medicines.  Every  medical  man  is  to  be  provided 
with  a  medico-topographical  list  of  questions,  in  order  that  he  may  obtain 
information  from  all  the  villages,  and  that  which  he  fails  to  oljtain  one  year 
may  be  asked  for  the  following,  until  a  perfect  history  of  all  districts  can  be 
collected. 
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What  results  this  new  vaccination  legislation  will  produce  can  only  be  seen 
after  many  years  of  work. — Deutsche  Vierteljahrsschrift  fiir  offeniliche  Gesund- 
heitspflege,  Bd.  xviii.  Heft  3,  1886. 


Influence  of  Smallpox  Hospitals. 

The  Loca;l  Government  Board  of  England  have  recently  issued  the  report 
of  their  medical  officer,  Dk.  George  Buchanan,  F.K.S.,  which  contains  a 
resume  of  the  evidence  which  has  been  adduced  as  to  the  influence  of  small- 
pox hospitals  situated  in  London.  Everyone  of  the  five  hospitals  under  the 
control  of  the  Metropolitan  Asylums  Board,  and  also  two  others  under  differ- 
ent management,  have  given  rise  to  smallpox  in  their  neighborhood.  The 
influence  of  the  hospital  at  Fulham  had  been  especially  investigated  by  the 
Board's  medical  inspector,  Mr.  W.  H.  Power,  and  Dr.  Buchanan  now  states 
that  the  whole  of  the  experiences  on  record  concerning  the  districts  of 
London  which  are  in  special  relations  with  smallpox  hospitals,  combine  to 
form  a  very  strong  corroboration  of  the  view  of  the  Commission  of  1881, 
that  in  the  metropolis  all  smallpox  hospitals  share  the  disastrous  ability  of 
the  Fulham  hospital  to  spread  smallpox  by  some  means  or  other  over  the 
neighborhoods  around  them.  This  ability  is  now  proved  to  extend  to  the 
distance  of  at  least  a  mile,  and  to  be  independent  of  lines  of  human  commu- 
nication. It  has  now  been  shown  to  be  exerted  when  the  number  of  acute 
cases  in  a  hospital  has  been  restricted  to  twenty  or  thirty,  and  it  was  on  one 
occasion  exerted  when  only  five  acute  cases  were  in  the  hospital  together.  It 
has  not  been  extinguished,  as  Mr.  Power's  recent  researches  and  the  reports 
of  health  ofiicers  show,  by  the  regulation  of  methods  of  transit,  or  by  the 
removal  of  opportunities  for  personal  communication  with  patients  in  the 
hospital. 

It  is  to  this  influence  of  hospitals  in  maintaining  smallpox  over  large  areas 
of  the  metropolis,  that  must  needs  be  ascribed  a  measure  of  that  excess  which 
has  recently  become  conspicuous  in  the  smallpox  death-rate  of  London  as 
compared  with  that  of  the  provinces.  This  changed  attitude  of  London 
toward  the  provinces,  dating  from  the  time  when  the  former,  and  not  the 
latter,  became  plentifully  supplied  with  hospitals  for  smallpox,  deserves  espe- 
cial consideration  by  any  whose  first  thought  is  for  the  aggregate  metropolis. 
For  those  whose  concern  is  with  the  particular  sections  of  London  the  facts 
will  suffice  that  the  five  intra-urban  smallpox  hospitals  in  London  have  excess 
of  smallpox  around  them,  and  that  in  the  case  of  the  hospital  which  has  been 
especially  studied  (Fulham),  this  excess  has  amounted  (during  such  portions 
of  ten  years  as  have  seen  the  hospital  at  work,  but  not  during  other  portions 
of  the  ten  years  when  it  was  shut)  to  a  threefold  incidence  of  smallpox  upon 
the  three  nearest  square  miles  as  compared  with  the  incidence  on  the  remain- 
ders of  circumjacent  districts.  Dr.  Buchanan  therefore  submits  that  the  time 
has  now  come  when  the  other  means  recommended  by  the  Commission  for 
"  reducing  the  chance  of  spreading  infection  "  ought  to  be  tried. 

The  volume  also  contains,  in  appendix,  a  detailed  memorandum  on  "  Further 
Observation  (1884-85)  of  the  Influence  of  Fulham  Smallpox  Hospital  on  the 
Neighborhood  Surrounding  It,"  by  Mr.  W.  H.  Powers.  The  memorandum 
shows  that  when  circles  are  drawn  round  the  hospital  having  respectively  a 


PUBLIC    HEALTH.  301 

quarter  mile,  half  mile,  three-quarter  mile,  and  one  mile  radius,  there  has 
been  the  greatest  incidence  of  smallpox  upon  that  nearest  to  the  hospital,  and 
a  less  incidence  on  every  successive  ring  in  proportion  as  it  is  distant  from  the 
hospital ;  that  this  is  equally  true  for  each  of  the  segments  produced  by  di- 
viding the  area  round  the  hospital  by  lines  running  from  north  to  south  and 
from  east  to  west,  and  is  further  true  when  these  lines  are  drawn  from  north- 
west to  southeast,  and  from  northeast  to  southwest.  It  should  be  noted  that 
during  the  period  when  the  hospital  had  this  influence,  every  practical  means 
had  been  taken  for  limiting  the  number  of  communications  between  the  hos- 
pital and  the  outside  world,  and  for  rendering  any  danger  to  outsiders  from 
such  communications  infinitesimal ;  an  excellent  ambulance  service  has  been 
provided ;  and  the  number  of  sick  in  the  hospital  at  any  one  time  has  been 
kept  down  even  below  the  limit  which  the  Hospital  (Commission  regarded  as 
permissible. 

On  the  Etiology  of  Foot  and  Mouth  Disease. 

A  valuable  paper  on  this  subject  is  communicated  by  Dr.  E.  Klein,  F.R.S., 
to  the  same  volume.  He  began  his  investigation  by  the  examination  of  the 
organisms  found  in  the  tissue  of  the  vesicle  of  the  foot  of  the  sheep.  Two 
kinds  of  organisms  were  found  in  the  diseased  tissue :  (a)  bacilli  of  the  size  of 
tubercle  bacilli,  these  stained  in  fuchsin  after  Gram's  method,  resembled  the 
bacilli  described  by  Gottstein  and  others  as  occurring  normally  in  sebum  in 
between  the  epithelial  cells  of  sebaceous  glands;  (b)  small  micrococci  occur- 
ring singly  as  dumb-bells,  and  particularly  as  longer  or  shorter  chains  or 
streptococcus ;  their  number  was  not,  on  the  whole,  very  large,  but  they  were 
present  in  all  the  sections;  they  occur  in  the  cavities  of  the  vesicles  and 
amongst  the  superficial  parts  as  well  as  amongst  the  cell  infiltrations  of  the 
deeper  parts  of  the  corium.  They  are  found  less  abundant  in  the  vesicle 
stage,  more  abundant  in  the  formed  ulcers,  most  abundantly  in  the  superficial 
exudation  of  the  ulcer  of  the  mouth. 

Inoculation  of  tubes  containing  sterile  nutritive  gelatine,  or  sterile  agar- 
agar  meat  extract  peptone,  with  lymph  taken  from  a  vesicle,  led  to  definite 
results.  In  one  gelatine  and  one  agar-agar  tube  the  growth  on  microscopic 
examination  proved  a  motile  bacillus;  this,  as  it  increased  in. number,  lique- 
fied the  gelatine,  and  formed  a  pellicle  on  the  surface.  In  size  and  other 
characters  it  was  comparable  to  a  small  species  of  bacillus  subtilis.  In 
another  gelatine  tube,  and  in  two  other  agar-agar  tubes,  the  growth  had  alto- 
gether different  characters,  its  progress  was  extremely  slow,  and  after  sixteen 
days'  exposure  to  36''  C,  the  growth  consisted  of  small  collections  of  translu- 
cent, round,  flat  droplets  or  granules  placed  closely  side  by  side.  From  one 
of  these  agar-agar  tubes  subcultures  were  established  in  a  series  of  tubes  con- 
taining gelatine,  agar  agar,  serum,  sterile  milk,  sterile  broth,  meat  extract  solu- 
tion with  peptone  (1  per  cent.),  and  sterile  broth  with  peptone  (1  per  cent.). 

In  the  ordinary  fluid  media  there  appears  as  soon  as  twenty-four  hours 
after  incubation  at  35°  C.  a  very  slight  and  uniform  turbidity,  which  increases 
during  the  next  few  days ;  at  the  end  of  a  week  the  growth  has  reached  its 
maximum,  but  the  turbidity  is  not  at  any  time  very  great ;  before  this  point 
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is  reached  some  growth  begins  to  settle  down  as  a  white  powdery  mass,  and 
after  ten  or  twelve  days  or  so  the  fluid  has  become  quite  clear,  the  whole 
having  settled  down.  In  sterilized  milk  it  proceeds  more  slowly.  A  very 
remarkable  difference  exists  between  cultures  in  milk  and  in  other  fluid 
media;  the  growth  in  milk  remains  alive  even  after  lapse  of  several  months, 
in  other  fluid  media,  kept  for  three,  four,  or  more  weeks,  the  growth  appa- 
rently becomes  void  of  life.  Microscopic  examinations  made  of  the  growth 
from  fluid  media  show  it  to  consist  of  dumb-bell  micrococci,  diplococci,  but 
chiefly  of  chains,  streptococci,  composed  of  4,  6,  8,  12,  16,  or  more  elements 
serially  arranged. 

Sheep,  pigs,  and  guinea-pigs,  inoculated  with  the  streptococcus,  did  not 
suffer  any  noticeable  illness ;  injection  of  a  comparatively  large  quantity  of 
the  streptococcus  into  the  cavity  of  the  trachea  in  the  case  of  two  sheep 
and  three  calves  failed  to  induce  in  these  animals  foot  and  mouth  disease, 
but  feeding  four  sheep  with  cultures  of  streptococcus  induced  in  two  of  them 
the  typical  disease  on  the  feet,  a  third  animal  showing  lameness  without 
other  evidence  of  having  contracted  the  malady ;  while  the  fourth  remained 
well.  On  the  other  hand,  certain  guinea-pigs  fed  with  the  same  streptococcus 
did  not  suffer  from  foot  and  mouth  disease,  but  three  of  them  died  with  dis- 
ease of  the  stomach,  which  seemingly  was  of  like  nature  in  all  cases.  In 
two  sheep  the  feeding  of  the  streptococcus  had  to  be  repeated  three  times 
before  one  became  infected.  The  symptoms  of  foot  and  mouth  disease  were 
well  marked,  and  from  the  vesicle  upon  the  foot  of  one  of  the  sheep  lymph 
was  taken  and  used  for  the  inoculation  of  culture  tubes,  each  of  which  showed 
after  a  few  days  the  characteristic  growth  of  the  streptococcus.  It  is  note- 
worthy that  five  sheep  previously  inoculated  did  not  suffer  from  foot  and 
mouth  disease  when  subsequently  fed  with  the  streptococcus,  their  immunity 
being  in  all  probability  due  to  their  having  been  rendered  refractory  by  the 
previous  subcutaneous  inoculation. 

Dr.  Klein  adds,  if  a  previous  subcutaneous  inoculation  with  the  virus, 
though  it  does  not  effect  any  conspicuous  disturbance  of  the  general  health, 
renders  the  animals  experimented  on  thenceforward  insusceptible  to  foot  and 
mouth  disease,  a  means  would  have  been  found  to  protect  some  animals  at 
least  against  the  virulent  form  of  this  disorder ;  but  for  a  completely  satis- 
factory settlement  of  the  question,  cattle  as  well  as  sheep  require  to  be  experi- 
mented on,  since  cattle  are  the  most  susceptible  of  animals  as  regards  foot  and 
mouth  disease. 


Epidemic  of  Enteric  Fever  at  Pierrefonds. 

Recently,  MoNS.  Brouardel  brought  before  the  Academic  des  Sciences  a 
report  on  the  prevalence  of  enteric  fever  at  Pierrefonds.  He  stated  that 
during  August  and  September  of  last  year  (1886)  23  persons  inhabited  three 
houses  adjoining  each  other,  of  these,  20  were  attacked  with  fever,  and  4 
died,  8  were  seriously  ill,  while  several  hardly  suffered  at  all.  The  three  who 
were  not  attacked  had  only  resided  in  the  locality  a  short  time.  Previously, 
in  July,  one  person  had  been  seized  with  illness  after  occupying  one  of  the 
houses,  and  from  1874  to  1883  this  group  of  houses  was  five  times  visited  by 


PUBLIC    HEALTH.  303 

enteric  fever.  The  street  where  these  houses  are  situated  lies  at  the  foot  of  a 
hill,  and  the  drinking  water  is  obtained  from  a  bed  of  clay  covered  by  a  layer 
of  porous  sand,  about  two  to  three  feet  deep,  and  on  which  are  built  these 
houses.  In  order  to  procure  the  water,  holes  in  the  form  of  wells  were  dug 
to  the  depth  of  2  to  3  feet.  These  wells  were  only  distant  9  to  20  feet  from 
leaking  cesspools,  some  of  which  had  not  been  emptied  for  30  years;  besides 
which,  the  rain-water  from  the  roofs  was  conducted  direct  into  these  cess- 
pools, so  that  after  heavy  showers  they  overflowed,  and  saturated  the  sur- 
rounding soil  with  excremental  matter.  But  in  order  to  demonstrate 
more  clearly  that  the  water  was  responsible  for  the  outbreak  of  disease, 
samples  were  taken  from  different  wells,  and  examined  by  MM.  Chante- 
messe  and  Widal,  of  the  Bacteriological  Laboratory  in  Paris,  who  reported 
that  they  had  found  bacilli  resembling  those  w^hich  Eberth,  Gaffky,  and 
others  considered  to  be  the  enteric  fever  bacillus,  and  these  were  found  alive 
one  month  after  the  outbreak.  The  spleen  of  one  of  the  patients  was  punc- 
tured, and  blood  from  it  also  produced  colonies  of  bacilli  similar  to  those  in 
the  water.  The  water  from  the  wells  was  also  chemically  analyzed,  and  that 
which  came  from  the  house  where  the  bacilli  were  most  numerous,  contained 
least  evidence  of  pollution,  there  being  only  8  to  9  milligrammes  of  organic 
matter  in  a  litre.   - 

M.  Brouardel's  conclusions  were  that  the  earth  does  not  destroy  the  germs 
of  enteric  fever ;  that  they  existed  more  than  a  month  in  the  water  of  one  of 
the  wells  at  Pierrefonds ;  he  states,  however,  that  organic  matter  may  be 
entirely  destroyed  if  it  comes  in  contact  with  any  alkali. — Journal  de  Hygitne, 
No.  544,  p.  93. 

Treatment  of  Sewage. 

Mr.  Crump  and  Mr.  Dibdin  read  papers  on  the  treatment  of  sewage  at  a 
meeting  of  the  Institution  of  Civil  Engineers  in  London,  in  which  the  former 
pointed  out  that  filter  presses  afford  a  ready  solution  to  the  question  of  the 
disposal  of  the  sloppy  mass  of  putrescent  mud  daily  produced  in  sewage  pre- 
cipitation works,  and  that  a  practically  inodorous  manure  might  be  obtained, 
more  valuable  for  crops  of  hay,  potatoes,  Swedish  turnips,  etc.,  than  any  farm- 
yard manure.  Mr.  Dibdin,  however,  in  his  paper,  though  considering  that 
sewage  sludge  presses  are  useful  in  converting  the  material  into  a  portable  form, 
did  not  believe  that  they  would  ever  be  really  successful  except  for  small 
quantities;  the  cost,  also,  is  an  almost  insuperable  obstacle.  He  believed 
the  furnace,  rather  than  the  farm,  will  be  found  the  most  suitable  way  of 
disposing  of  unwholesome  matter.  In  some  places,  where  the  quantity  is 
small,  it  can  be  mixed  with  freshly  slacked  lime,  and  then  run  out  on  to 
porous  beds,  where  after  a  few  days,  it  will  be  found  hard  enough  to  cut 
with  a  spade  and  remove ;  or,  as  in  Southampton,  where  dry  road  sweepings 
are  mixed  with  semi-liquid  sludge,  and  made  suitable  for  the  use  of  the 
farmer.  But  with  regard  to  London,  the  only  plan  that  seemed  likely  to 
succeed  would  be  to  carry  the  sludge  out  to  sea,  no  expense  would  be  incurred 
in  pressing;  the  sludge  need  not  be  visible  at  all,  it  could  be  precipitated  in 

)vered  tanks,  pumped  into  vessels,  and  discharged  under  water^ far  from  land, 
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in  the  most  cleanly  and  efficient  manner.  The  possible  objections  to  this 
course  were  the  waste  of  manure,  which,  however,  is  almost  proved  to  be  of 
little  value,  the  nuisance  on  the  coast,  which  could  hardly  be  created  if  the 
system  was  carried  out  with  care,  and  the  difficulty  arising  from  fogs  and 
bad  weather,  which  could  not  be  considered  a  real  objection.  This  plan, 
he  acknowledged,  though  it  might  be  suitable  for  London,  need  not  be 
regarded  as  the  only  one  for  other  towns,  the  recent  Royal  Commission 
having  recommended  various  methods,  such  as  the  application  of  sludge  to 
the  raising  of  low  lands,  burning,  or  digging  into  the  land,  the  last  process 
being  that  adopted  in  Birmingham,  where  the  soil  is  mostly  gravel,  and 
suitable  for  the  purpose.  Chemical  precipitation  is  powerless  to  do  more  than 
remove  a  certain  proportion  of  the  oxidizable  organic  matter  in  sewage,  and 
Mr.  Dibdin  pointed  out  that  sulphate  of  iron  used  in  conjunction  with  lime, 
could  perform  more  than  twice  as  much  work  as  alumina  and  lime;  he  also 
stated  that  the  system  of  filtration  as  an  alternative  to  precipitation,  is  a 
failure,  owing  to  the  expense,  the  choking  of  the  filters,  the  frequent  cleans- 
ing, and  heavy  manual  labor  required. — Sanitary  Record,  vol.  viii.  part  94. 

There  is  now  in  use  at  Walthamstow,  Essex,  a  well  contrived  machine,  the 
invention  of  Mr.  Astrop,  for  extracting  water  from  sludge.  The  sludge  is  first 
received  into  a  large  vat,  in  which  are  two  hollow  perforated  metal  cylinders, 
covered  with  fine  wire  gauze,  which  is  kept  clean  by  the  cylinders  constantly 
revolving  against  brushes;  a  partial  vacuum  is  created  in  these  cylinders  by 
pumping,  and  about  60  per  cent,  of  the  moisture  is  extracted,  the  sludge  then 
passes  by  a  sluice-valve  on  to  an  endless  web  of  travelling  wire  gauze  of  the 
width  of  the  machine,  and  having  the  same  sized  mesh  as  the  cylinders.  The 
web  is  carried  on  rollers,  and  passes  beneath  other  rollers,  and  also  over  one 
of  Korting's  exhausters,  by  which  10  per  cent,  of  the  moisture  is  removed. 
It  next  passes  between  rollers  provided  with  scrapers,  and  then  falls  into  a 
hopper,  whence  it  is  conveyed  into  a  disintegrating  cage  on  the  lower  floor; 
in  this  cage  it  loses  more  of  its  fluid  by  being  exposed  to  a  blast  of  warm  air, 
and  thus  is  converted  into  a  powder,  which  contains  but  5  per  cent  of  its 
original  moisture.  In  this  form  it  falls  through  the  meshes  of  the  disinte- 
grator on  to  an  Archimedean  screw  by  which  it  is  conveyed  to  a  distance  and 
falls  into  bags. — Lancet,  1887,  vol.  i.  No.  11,  page  287. 
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Pasteur's  work  upon  and  claims  in  regard  to  rabies  are  so  well 
known,  more  particularly  the  latter,  that  any  detailed  account  of  them 
would  be  superfluous  here.  Starting  with  material  obtained  from  a 
child  dead  of  supposed  rabies,  in  one  of  the  Paris  hospitals,  he  inocu- 
lated various  animals  in  different  ways — as  a  result,  obtaining  a  series  of 
symptoms  in  the  inoculated  animals  of  such  unvarying  character  that  he 
classed  them  under  the  same  head,  and  considered  them  to  be  due  to  the 
same  cause.  Taking  the  source  of  his  original  material  into  considera- 
tion, he  felt  justified  in  saying  that  what  symptoms  he  obtained  in  his 
experiments  were  those  of  rabies,  and  that  the  material  with  which  his 
inoculations  were  made  contained  the  specific  virus  of  that  disease. 

Going  on  with  his  work,  and  extending  it  in  diflTerent  directions,  he 
announced,  first,  that  by  various  modifications  in  treatment  to  which 
this  "virus  "  could  be  subjected  its  strength  could  be  altered  and  dimin- 
ished, and  that,  by  inoculating  animals  with  a  virus  thus  modified  an 
immunity  could  be  established  in  animals  thus  treated,  against  an  inocu- 
lation with  virus  of  the  greatest  strength,  or  against  the  bite  of  a  rabid 
animal.  Reversing  this  process,  he  found  that  the  protective  influence 
was  equally  established,  if  the  protective  inoculations  were  made  after 
the  injection  of  the  strong  virus,  or  the  bite,  had  occurred,  provided 
always  that  the  period  of  incubation  of  the  disease  had  not  passed,  and 
that  the  symptoms  had  not  made  their  appearance. 

These  propositions  he  proved,  or  seemed  to  prove,  by  a,  very  large 
number  of  experiments  upon  animals,  and  those  most  intimate  with  the 
results  obtained  were  satisfied  that  healthy  animals — dogs  in  particular — 
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could  be  protected  by  the  measures  which  he  suggested  from  an  attack 
of  rabies  after  being  bitten  by  a  rabid  animal. 

The  next  step  in  this  work  of  Pasteur's,  aud  the  one  which  has  attracted 
so  much  attention  all  over  the  world,  was  the  application  to  human 
beings  of  his  methods  for  the  prevention  of  rabies  after  a  bite  by  a  rabid 
animal.  The  preventive  inoculations  against  rabies  in  human  beings 
began  in  the  summer  of  1885,  and  have  been  continued  ever  since,  the 
statistics  of  results  being  furnished  to  the  world  by  means  of  occasional 
summaries  in  the  Comptes  Rendus. 

The  criticisms  to  be  made  against  Pasteur  in  connection  with  this  work 
are,  in  the  first  place,  that  he  fails  to  give  as  full  details  of  the  individual 
experiments  by  which  his  results  have  been  obtained,  as  he  should  have 
done.  By  this  omission,  ground  for  dissent  is  given  w^here  none  might 
have  existed,  if  scientific  men  had  had  the  full  data  before  them.  In 
the  second  place,  this  omission  of  detail  makes  it  impossible  to  know — 
certainly  from  any  published  work  of  Pasteur's — whether  his  so-called 
"  virus  of  rabies,"  with  which  his  experiments  of  to-day  are  conducted, 
is  the  continuation  of  the  virus  originally  obtained  from  one  child,  or 
whether  he  has  taken  the  opportunity  to  control  the  original  virus,  by 
obtaining  a  fresh  supply  from  rabid  animals  or  men  coming  under  ob- 
servation since  the  time  his  investigations  first  began.  In  other  words, 
do  all  of  the  results  which  he  has  obtained  depend  for  their  justification 
upon  the  reality  of  a  case  occurring  a  number  of  years  ago  ? 

The  conditions  of  the  case  being  as  stated,  it  is  hardly  to  be  wondered 
at  that  the  method  of  preventive  inoculation  against  rabies  has  been  sub- 
jected to  severe  animadversions,  which  have  at  times  included  its  author, 
and,  because  the  conditions  are  such  as  they  are,  independent  observa- 
tions, and  control  experiments  by,  as  far  as  possible,  unprejudiced 
observers  are  absolutely  necessary  before  the  full  acceptance  of  Pasteur's 
assertions  can  fairly  be  demanded  of  the  scientific  world  at  large. 

Such  independent  observations  and  control  experiments  may  be  made 
to  cover  a  very  wide  field  of  investigation,  but  would  include,  first  of  all, 
the  question  as  to  whether  others  can  obtain  the  same  results  as  does 
Pasteur — using  the  same  virus,  in  the  same  way  that  he  does ;  secondly, 
whether  this  virus  which  he  uses  is  the  true  virus  of  rabies, — a  point 
which  will  be  spoken  of  more  at  length  further  on ;  and  lastly,  a  more 
successful  attempt  than  has  yet  been  made  to  discover  the  active  prin- 
ciple in  the  material  used  for  inoculation ;  this  active  princij^le  seeming, 
by  analogy,  to  be  something  with  a  power  of  self-reproduction. 

So  far  as  concerns  the  interests  of  humanity  at  large,  the  first  is  the 
most  important  point  to  be  considered,  and  the  endeavor  must  be  made 
to  find  out  whether — independently  of  Pasteur's  laboratory — there  is  a 
virus  which,  when  inoculated  in  animals,  produces  the  results  claimed ; 
whether  that  virus  can  be  modified  in  its  strength  by  the  treatment  he 
proposes ;  and  lastly,  whether,  by  using  this  modified  virus  in  a  certain 
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way,  an  attack  of  rabies  can  be  prevented.  As  a  corollary  to  these,  the 
question  must  be  answered  as  far  as  possible  whether  any  other  material 
treated  in  the  same  way  will  produce  the  same  symptoms  when  injected 
into  animals. 

It  is  evidence  upon  these  points  in  particular,  which  it  is  desired  to 
present  in  the  following  pages. 

Upon  the  2d  of  last  July  (1886),  I  received  from  Dr.  Hamilton 
Osgood  two  rabbits,  one  of  which  had  been  inoculated  upon  the  19th  or 
20th  of  June,  in  Pasteur's  laboratory,  and  had  died  on  the  28th  of  June, 
and  been  kept  upon  ice  since  that  time ;  the  second  of  which  was  inocu- 
lated on  the  21st  of  June  in  Pasteur's  laboratory  by  Pasteur  himself,  and 
in  Dr.  Osgood's  presence,  and,  alive  when  received,  died  on  the  night  of 
July  4th.  From  these  two  rabbits  the  material  for  the  series  of  experi- 
ments given  in  this  paper  was  obtained,  and  the  authenticity  of  the  virus, 
as  coming  from  Pasteur,  is  unquestionable. 

The  method  of  inoculation  is  well  known,  but  a  brief  recapitulation 
will  do  no  harm.-  The  cord  of  a  rabbit  or  other  animal  dead  of  rabies 
is  removed  as  quickly  as  possible  after  death,  and  with  all  precautions 
against  contamination.  A  small  portion  of  this  cord,  of  the  medulla,  or 
of  the  brain,  is  first  beaten  up  in  a  little  distilled  or  sterilized  water  to 
soften  it,  and  then  an  emulsion  is  made  of  it  by  beating  up  this  mixture 
with  a  small  amount  of  neutral  sterilized  bouillon.  This  mixture  is 
allowed  to  stand,  and  when  the  larger  portions  of  the  nervous  tissue  have 
sunk  to  the  bottom  of  the  vessel,  the  supernatant  cloudy  fluid  is  used 
as  an  injecting  material.  This  entire  process,  against  which  much  criti- 
cism has  been  directed,  is  merely  a  method  by  which  a  convenient  form 
of  injecting  mass  may  be  obtained.  There  is  nothing  in  the  least  mys- 
terious about  it — water  alone,  bouillon  alone,  or  any  other  equally  bland 
and  innocuous  fluid  may  be  employed,  but  in  following  an  experimenter's 
work  his  exact  methods  should  be  used,  and  that  has  been  done  in  this 
case. 

Upon  the  receipt  of  the  rabbits  spoken  of,  the  first  question  was,  do 
the  cords  of  these  animals  contain  such  material  that,  when  inoculated 
into  others,  a  constant  series  of  symptoms  will  be  produced  with  such 
unvarying  regularity  that  the  term  "  specific "  can  be  applied  to  the 
cause  producing  them  ?  With  a  view  to  determining  this  question,  in- 
oculations were  begun  at  that  time,  and  have  been  continued  ever  since, 
with  the  results  given  below.  The  inoculations  given  in  this  table  were 
all  made  by  trephining  the  skull,  and  the  injection,  immediately  under 
the  dura  mater — not  into  the  brain  substance — of  a  very  small  amount 
of  the  fluid  prepared  as  described  above.  At  the  head  of  the  table 
stands  the  abbreviated  record  of  the  two  rabbits  inoculated-in  Pasteur's 
laboratory — including  the  date  of  inoculation  and  of  death.  Following 
this  comes  a  tabulated  statement  of  the  rabbits  which  have  been  inocu- 
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lated  in  the  regular  way  by  trephining  for  the  purpose  of  carrying  on 
the  virus  and  of  observing  the  manner  of  symptoms  resulting  from  such 
inoculations.  The  first  column  gives  the  number  of  the  rabbits  in  this 
table ;  the  second  column  (in  Koman  numerals)  shows  the  number,  as 
it  stands  in  the  original  notes,  of  the  animal  from  which  the  virus  was 
taken ;  the  third,  fourth,  and  fifth  columns  explain  themselves. 

Table  I. 

First  rabbit  inoculated  in  Paris,  June  19  or  20,  1886.  Dead  June  28th. 
Keceived  July  2d. 

Second  rabbit  inoculated  in  Paris,  June  21st.  Received  July  2d.  Died 
July  4th. 

All  of  the  inoculations  given  below  were  done  by  trephining. 


No. 

Inoculated  from     Date  of  inoculation. 

Appearance  of  symptoms 

Date  of  death. 

1 

I. 

July 

2, 

1886. 

July 

14, 

1886. 

July 

20, 

1886. 

2 

I. 

li 

2, 

<< 

li 

14, 

a 

19, 

3 

II. 

(( 

^ 

(( 

11 

28, 

August 

2, 

4 

II. 

a 

5, 

(( 

11 

14, 

July 

20, 

5 

VI. 

a 

20, 

(( 

ii 

29, 

August 

2, 

6 

VI. 

i( 

20, 

(I 

li 

29, 

ii 

6, 

7 

V. 

August 

25, 

i( 

Sept. 

2, 

September  7, 

8 

V. 

u 

25, 

11 

u 

2, 

li 

12, 

9 

XI. 

Sept. 

7, 

u 

li 

13, 

11 

20, 

(bites.) 

<l 

14, 

ii 

(paralysis.) 

10 

XI. 

<< 

7, 

a 

11 

13, 

it 

October 

2, 

(( 

(bites.) 

\ 

ii 

28, 

(I 

(paralysis.) 

11 

XIII. 

u 

22, 

a 

li 

29, 

li 

li 

3, 

li 

12 

XIII. 

(C 

24, 

(( 

October    4, 

ii 

a 

7, 

ii 

13 

XVI. 

October 

4, 

a 

ii 

11, 

11 

ii 

16, 

it 

14 

Guinea-pig, 
11. 

(( 

11, 

ii 

ii 

17, 

ii 

a 

24, 

11 

15 

Guinea-pig, 
II. 

(( 

11, 

i( 

li 

14, 

ii 

a 

22, 

a 

16 

XXI. 

({ 

18, 

t( 

It 

27, 

a 

November   1, 

ii 

17 

XXI. 

(( 

18, 

u 

11 

25, 

ii 

October 

30, 

li 

18 

XXI. 

<( 

18, 

(( 

11 

24, 

ii 

a 

30, 

ii 

19 

XXI. 

(( 

18, 

(( 

11 

27, 

li 

November  1, 

11 

20 

XXIV. 

(( 

22, 

<( 

11 

30, 

li 

li 

8, 

li 

(very  sluggish.) 

November  1, 

ii 

(paralysis 

■) 

21 

XXIII. 

(( 

29, 

i( 

(( 

5, 

a 

It 

10, 

ii 

22 

XXX. 

Nov. 

3, 

(I 

li 

19, 

11 

11 

21, 

a 

23 

XXIX. 

(( 

5, 

t( 

a 

13, 

11 

11 

17, 

li 

24 

XLII. 

(( 

17, 

(C 

11 

24, 

11 

December 

1, 

11 

25 

Dog,  V. 

a 

26, 

11 

Decemb'r  3, 

11 

li 

10, 

li 

26 

Dog,  V. 

u 

26, 

li 

(( 

3, 

11 

a 

9, 

ii 

27 

LXXIII. 

Dec. 

10, 

li 

a 

17, 

li 

li 

27, 

11 

28 

LXXIII. 

a 

10, 

li 

11 

17, 

ii 

11 

24, 

li 

29 

LXXV. 

i( 

24, 

li 

ii 

30, 

ii 

January 

3, 

1887 

30 

LXXVI. 

(( 

24, 

li 

ii 

31, 

a 

li 

6, 

li 

31 

LXXVIII. 

January 

8, 

1887. 

January  17, 

1887. 

11 

22, 

32 

LXXVIII. 

i( 

8, 

(( 

ii 

16, 

ii 

11 

22, 

ii 
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Table  II. 

Statistics  from  the  trephined  rabbits  in  Table  I. 

Time  from  the  inocu-      Time  from  the  appear- 

Time  from  the 

lation  to  the  appear-            auce  of  symptoms 

iDocuIatioa 

No.                               anco  of  symptoms.                      to  death. 

to  death. 

1       .        .        .12  days.                   6  days. 

18  days. 
17     '^ 

2 

.      12     "                       5     " 

3 

.      23     "                       5     " 

28     " 

4 

9     "                       6     " 

15     " 

5 

9     "                       4    " 

13     " 

6 

9     "                       8     " 

17     " 

7 

8     "                       5     " 

13     " 

8 

8     "                     10     " 

18    " 

9 

6     "                       7    " 

13    " 

10 

6     "                     19    " 

25     " 

11 

7    "                       4    "        ■ 

11     " 

12 

.      10    "                      3    " 

13    " 

13 

7    "                      5    " 

12    " 

14 

Q        U                                           rj        U 

13    " 

15 

3         "                                            8        " 

11    " 

16 

9    "                       5     " 

14    " 

17 

7     "                       5     " 

12     " 

18 

6     "                       6     " 

12    " 

19 

9     "                       5     " 

14    " 

20 

8     "                       9     " 

17     " 

21      . 

7     "                       5     " 

12     " 

22      . 

16     "                       2     " 

18    " 

23      . 

8    ''                       4    " 

12     " 

24      . 

Y     f<                           7     '' 

14     " 

25      . 

rr       ((                                       7       " 

14    " 

26      . 

11    "                      6    " 

17     " 

27      . 

7    "                     10    " 

17     " 

28      . 

n       11                                      7       " 

14     " 

29      . 

6    "                      4    " 

10     " 

30      . 

/J      «                            7     " 

14    " 

31      . 

9     "                       5     " 

14     " 

32      . 

8     "                       6     " 
Table  III. 

14    " 

Averages,  etc.,  from  Table  II. 

Shortest  period  of  incubation  after  trephining 

Longest  "  "  u  u  ^        ^ 

Average  "  "  u  u  ^         ^ 

Shortest  period  from  the  appearance  of  symptoms  to  death 

Longest 

Average  "  "  "  " 

Shortest  period  from  inoculation  to  death 

Longest  u  u  »  ... 

Average  "  "  "  ... 


3  days. 

23  " 

8.6  " 

2  "' 

19  " 

6.4  " 

10  " 

28  " 

14.9  " 


From  these  tables  it  may  be  seen,  first,  that,  by  inoculating  animals 
— rabbits — in  the  way  prescribed — i.  e.,  by  trephining  and  injecting  a 
small  portion  of  an  emulsion  of  a  "  rabid  "  cord  under  the  meninges, 
certain  symptoms  occur  after  a  period  of  incubation  of  varying  dura- 
tion, and  that  these  symptoms  are  invaria])ly  followed  by  death. 
Secondly,  that  while  the  variation  in  length,  of  the  period  of  incubation. 
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and  of  the  time  from  the  appearance  of  the  symptoms  until  death,  varies 
considerably  between  individual  cases,  nevertheless  the  average  duration 
of  each  of  these  periods  corresponds  very  closely  indeed  with  the  figures 
given  by  Pasteur,  and  quite  as  closely  as  a  so  comparatively  small  num- 
ber of  experiments  could  be  expected  to  do. 

This  correspondence  of  results  is  very  interesting  and  important — 
furnishing,  as  it  does,  the  first  firm  ground  of  belief  which  would  induce 
a  sceptic  to  go  on  with  further  investigations. 

The  symptoms  found  in  all  of  these  animals  have  been  practically 
identical,  so  that  a  description  of  one  case  furnishes  a  picture  of  what 
occurred  in  all.  After  the  operation  of  trephining  and  inoculation  was 
completed,  the  animal  would  remain  stupid  from  the  effects  of  ether  for 
from  fifteen  minutes  to  half  an  hour,  but  sometimes  not  even  so  long. 
The  most  successful  operations  are  performed  with  practically  no  loss  of 
blood.  After  the  effects  of  the  ether  have  passed,  the  rabbit  is  appar- 
ently as  well  and  bright  as  ever,  and  certainly,  if  one  may  judge  by  its 
appetite,  it  suffers  no  shock  or  any  other  disturbance  from  the  operation. 

Seen  at  the  time  and  for  some  days  afterward,  there  is  not  the  slightest 
sign  of  any  event  having  occurred  out  of  its  ordinary  experience.  The  first 
thing  abnormal  which  usually  makes  its  appearance,  or  which  is  noticed, 
is  a  slight  weakness  of  the  hind  legs — a  slight  unsteadiness  as  the  animal 
jumps  from  one  side  of  the  cage  to  the  other.  This  unsteadiness  very 
often  disappears  entirely,  if  the  animal  be  forced  to  make  three  or  four 
jumps;  it  is  as  if  a  little  stiffness  or  lameness  were  removed  by  exercise. 
This  weakness  sometimes  makes  its  appearance  suddenly,  being  very 
marked  in  animals  which  fifteen  minutes  before  were  seen  to  be  per- 
fectly strong,  so  far  as  close  scrutiny  could  detect. 

Before  this  beginning  paralysis  can  be  detected,  there  is,  occasionally, 
a  decided  change  in  the  character  of  the  animal ;  from  being  lively  and 
affectionate  it  becomes  dull  and  sluggish,  and  even  fierce — if  such  a  term 
may  be  applied  to  a  rabbit ;  in  the  latter  case  it  will  jump  at  and  bite 
objects  held  toward  it,  and  may  even  growl  and  spit  at  them,  showing 
every  evidence  of  a  desire  to  do  harm.  Such  a  condition  as  this  is  not 
common,  however,  and  the  first  symptom  which  makes  a  decided  im- 
pression upon  the  observer  is,  usually,  that  of  the  unsteadiness  of  the 
hind  legs  already  spoken  of.  This  paralysis  of  the  hind  legs  is  progres- 
sive in  intensity  and  in  character.  It  passes  from  the  posterior  extrem- 
ities to  the  anterior,  and  increases  until,  at  last,  the  animal  lies  upon  its 
side  entirely  unable  to  move.  It  is,  distinctly,  a  loss  of  motor  power; 
reflex  action  remains  until  life  is  actually  extinct.  The  power  of  deglu- 
tition is  lost  in  twenty-four  or  more  hours  from  the  first  appearance  of 
any  symptoms — and  it  was  at  one  time  supposed  that  death  was  caused 
by  starvation.  This  can  hardly  be  the  case,  however,  inasmuch  as  the 
stomach  is  always  full  of  partially  digested  food,  and  the  tissues  are  not 
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sufficiently  wasted  to  warrant  the  supposition.  Opisthotonos  is  early 
marked,  and  continues  in  an  extreme  degree  after  life  is  extinct.  Before 
the  paralysis  has  progressed  so  far  that  no  motion  is  possible — there  is 
at  times  a  very  considerable  degree  of  restlessness — the  animal  struggles 
laboriously  from  one  side  of  the  cage  to  the  other,  without  apparent  ob- 
ject, falling  over  at  almost  every  step.  Just  before  death,  there  seems  to 
be  a  revival  of  the  powers — as  manifested  by  a  renewal  of  these  struggles ; 
— these  movements  disappear,  absolute  quiet  ensues,  and  death  occurs  so 
easily  that  it  is  oftentimes  impossible  to  tell  whether  life  is  or  is  not  ex- 
tinct. AVhilst  the  symptoms  last,  the  pulse,  respiration,  and  temperature 
vary  in  an  extreme  degree,  from  very  low  to  very  high,  and  vice  versd ;  the 
variations  being  entirely  without  rhythm  or  symmetry,  and  apparently 
coinciding  somewhat  Avith  the  amount  of  muscular  effort  the  animal  may 
be  making  at  the  time.  There  is  never  any  diarrhoea,  no  increase  in 
salivary  secretion,  and  no  constant  or  peculiar  change  in  the  appearance 
of  the  mucus  membrane  of  the  mouth  or  fauces. 

These  are  the  appearances  which  have  been  presented  in  every  animal 
recorded  in  this  paper ;  not  only  in  those  which  have  been  inoculated  by 
trephining,  but  also  in  those  which  have  succumbed  to  subcutaneous 
injection. 

The  appearances  seen  upon  post-mortem  examination  are  as  uniform 
as  are  the  symptoms  which  precede  death  ;  and,  again,  a  description  of 
one  animal  is  practically  a  description  of  all.  Naturally,  the  point  of 
inoculation  and  the  nervous  tissues  are  the  objects  of  greatest  interest. 
If  the  inoculation  has  been  by  subcutaneous  injection,  the  puncture 
through  the  skin  may  sometimes  be  made  out  by  the  presence  of  a  minute 
spot  of  pigmentation,  but  there  is  never  any  sign  of  a  local  disturbance. 
If  trephining  has  been  performed,  there  is  sometimes  to  be  seen  a  very 
slight  elevation  of  the  brain  substance  under  the  point  in  the  skull  from 
which  the  button  of  bone  has  been  removed.  This  is  as  often  absent  as 
present,  but  might  be  expected  to  occur  by  reason  of  the  lack  of  the 
usual  pressure  at  the  point  where  the  bone  has  been  disturbed.  There 
is  never  to  be  seen  any  sign  of  suppuration  at  the  point  of  inoculation, 
or,  for  that  matter,  anywhere  else ;  nor  is  there  any  other  indication  of 
a  local  disturbance.  In  all  cases,  however,  whether  the  inoculation  has 
been  by  trephining  or  by  subcutaneous  injection,  the  removal  of  the 
calvarium  shows  a  congested  condition  of  the  membranes  of  the  brain, 
without,  however,  any  adhesive  inflammation  of  the  meninges.  The 
cerebral  sinuses  are  full  of  dark,  clotted  blood,  but  beyond  this  there  is 
nothing  to  be  seen  in  the  brain.  The  brain  substance  is  normal  in  color 
and  consistency,  and  there  are  no  spots  indicating  hemorrhage  or  emboli. 
The  same  conditions  hold  upon  laying  bare  the  spinal  cord.  The  vessels 
of  its  membranes  are  sufficiently  congested  to  give  it  a  pinkish  look, 
which  disappears  almost  entirely  when  these  membranes  are  removed, 
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and  the  cord  itself  presents  to  the  eye  almost  precisely  the  glistening 
white  appearance  of  that  of  an  animal  which  has  been  killed  by  chloro- 
form or  ether.  In  this  case,  as  in  the  brain,  the  color  and  consistency 
are  normal.  (It  has  seemed  to  me  as  if  there  was  more  congestion  in 
the  venous  sinuses  of  the  cord  membranes  in  the  sacral,  lower  dorsal,  and 
cervical  regions ;  whether  this  is  accounted  for  by  the  anatomical  struc- 
tures of  the  parts,  I  am  not  sufficiently  skilled  in  comparative  anatomy 
to  decide.) 

The  internal  organs  of  the  thorax  and  abdomen  present  nothing 
unusual.  The  heart  is  always  full  of  dark  blood,  and  has  ceased  beat- 
ing in  diastole.  The  lungs  are  healthy  in  appearance,  of  a  bright  red 
color,  and  sometimes  show  localized  spots  of  a  dark  red,  which  are  situ- 
ated on  the  side  upon  which  the  animal  was  lying  when  it  died.  The 
stomach  is  usually  full  of  half-digested  food,  and  occasionally  shows 
spots  of  post-mortem  digestion,  along  the  greater  curvature  for  the  most 
part.  There  is  not  any  marked  congestion  of  its  mucous  membrane.  The 
small  intestine  is  empty;  the  rectum  full  of  well-formed  normal  feces; 
the  bladder  is  sometimes  enormously  distended  with  a  clear,  amber- 
colored  urine  of  a  low  specific  gravity  and  alkaline  reaction ;  at  other 
times  it  contains  a  moderate  amount  of  fluid,  with  a  very  heavy  deposit. 
A  sample  analysis  by  Drs.  Wood  and  Harrington,  of  the  Harvard 
Medical  School,  is  as  follows :  Sp.  gr.  1.036 ;  reaction  very  acid ;  sedi- 
ment excessive ;  albumen  0 ;  sediment :  amorphous  urates,  acid  urate 
of  sodium,  spermatozoa,  and  mucous  casts,  some  of  which  were  evidently 
from  the  kidneys. 

The  kidneys  are  normal  in  appearance ;  the  liver  and  spleen  are  some- 
times full  of  blood,  and,  rarely,  somewhat  anaemic ;  the  vessels  of  the 
mesentery  and  of  the  skin  are  always  full  of  blood,  so  that  the  smallest 
branches  may  be  easily  traced. 

In  none  of  the  animals  upon  which  post-mortem  examinations  have 
been  made  has  there  been  noticed  the  extreme  degree  of  congestion  of  the 
internal  organs  upon  which  so  much  stress  has  been  laid.  The  absence 
of  this  appearance  is  at  least  in  part  readily  explained.  The  animals 
here  spoken  of  were,  during  the  whole  time  they  were  under  observation, 
kept  isolated  and  free  from  any  disturbance  whatever,  so  that  no  excite- 
ment other  than  that  incidental  to  the  disease  was  produced.  On  the 
other  hand,  clinically  speaking,  the  instant  an  animal  is  suspected  of 
rabies  it  is  persecuted  and  chased  from  one  corner  to  another,  until,  unless 
frightened  to  death,  it  is  put  out  of  existence  by  clubs  and  stones.  Under 
such  conditions  as  these,  congestion  and  even  hemorrhage  of  the  internal 
organs  are  but  the  natural  result.  The  absence  of  the  classic  "  period  of 
excitement"  in  so  many  of  the  animals  here  recorded  may  very  probably 
be  ascribed  to  the  same  circumstances  of  quiet  surroundings  and  freedom 
from  annoyance.     This  "  period  of  excitement "  is  all  that  makes  the 
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difference  in  the  books  between  the  "  furious  "  and  the  "  dumb  "  forms  of 
rabies.     It  precedes  the  appearance  of  paralysis,  if  it  occurs  at  all,  and 
is  always  terminated  by  the  paralysis. 

Taking  into  consideration  the  condition  of  things  as  it  must  be  in  the 
brain  and  cord,  with  each  individual  cell  struggling  against  some  foreign 
element,  it  is  not  difficult  to  understand  how  easily  these  disturbed 
cells  may  send  various  messages  to  the  muscles,  and  how  easily  these 
messages  may  result  in  manifestations  of  excitement.  From  such  a 
point  of  view,  it  is  hardly  rational  to  consider  the  "  furious  stage  "  as 
anything  more  than  a  chance  appearance  in  the  course  of  rabies,  the 
likelihood  of  its  presence  being  diminished  as  those  things  tending  to 
excitement  are  taken  away. 

In  order  not  to  give  any  ground  for  the  criticism  that  the  results  in 
this  paper  are  too  favorable,  and  in  order  not  to  claim  too  great  perfec- 
tion for  the  operator's  skill,  every  animal  used  in  this  investigation  will 
be  spoken  of,  and  where  a  variation  from  the  results  expected  has 
occurred,  the  explanation,  if  there  is  any,  will  be  given  in  accordance 
with  the  facts  observed. 

The  first  series  of  experiments  which  comes  under  this  head  is  that 
which  includes  those  rabbits  which  were  meant  to  show  the  usual  symp- 
toms— were  inoculated  for  that  purpose — and  yet  failed  to  do  so.  These 
experiments  will  be  found  in  the  following  table : 

Table  IV. 

No.  Date  and  method  Result  and  explanation, 

of  inoculation.  ^ 

1  Inoculated  by  Dead,  September  23.      Blood-clot  on  brain. 

trephining,  Injury  to  longitudinal  sinus. 

Sept.  22,  1886. 

2  Inoculated  by  No  symptoms.     Killed  Dec.  21,  1886.     Dura 

trephinina;,  mater  not  pierced  by  syringe  needle,  and 

Sept.  24,  1886.  virus  washed  out. 

3  Inoculated  by  Savage  Oct.  13  to  23,  then  no  signs.  Killed 
trephining,  on  December  21,  1886.  Vims  partially  de- 
Oct.  4,  1886.  stroyed  (attenuated)  by  heating. 

Inoculated  by  Sluggish  Oct.  30 ;  savage  Nov.  5 ;  no  signs  on 

trephining,  7th.     Killed  Dec.  22.     Virus  partially  de- 

Oct.  22,  1886.  stroyed  by  heating  (attenuated). 

Inoculated  by  Slight  paresis  Nov.  6 ;  none  on  7th;  savage 

trephining,  10th  to  14th.    Killed  Dec.  22,  1886.   Virus 

Oct.  29,  1886.  attenuated  by  heating. 

Inoculated  by  No  signs.     Killed  December  23,  1886.    Virus 

trephining,  destroyed  by  heating. 

Nov.  3,  1886. 

Inoculated  by  Sluggish  on  14th  and  loth,  then  well.     Killed 

trephining,  December  23,  1886.     Virus  attenuated  by 

Nov.  5,  1886.  heating. 

Inoculated  by  No  signs  thus  far,  January  25,  1887.     In  this 

trephining,  case  svringe  leaked,  and  it  ii  doubtful  if 

Nov.  17, 1886.  any  of  the  material  was  introduced. 
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Thus  it  appears  that  there  are  eight  animals  which  may  be  counted 
as  failures;  that  is  to  say,  the  results  were  not  as  they  were  intended  to 
be.  Of  three,  the  note  appended  to  Nos.  1,  2,  and  8,  explains  itself;  of 
the  others,  Nos.  3  to  7,  it  is  stated  that  the  virus  was  more  or  less 
affected  by  heating  in  all  of  them,  and  this  needs  a  little  explanation. 
The  way  in  which  this  mistake — for  it  was  one  in  these  cases — occurred, 
was  as  follows:  It  was  not  always  possible  to  use  the  animals  for  inocu- 
lation immediately  after  death,  and  where  this  was  the  case,  the  bodies 
were  at  once  frozen  to  prevent  any  change.  In  preparing  some  of 
these  animals  for  use  they  were  placed,  by  a  mistaken  idea  of  an  assis- 
tant, in  the  steam  sterilizer  in  order  to  hasten  the  thawing  process.  The 
heating  was  carried  too  far,  and,  as  a  result,  the  strength  of  the  virus  was 
diminished  or  destroyed  entirely.  This  table,  therefore,  does  not  in  the 
least  weaken  the  force  of  the  first  one,  but  rather  seems  to  show  what 
may  happen  even  when  the  operator  himself  takes  all  the  precautions 
required.  The  cases  where  the  heating  of  the  animals  occurred  are  also 
of  value,  as  showing  how  readily  a  rise  of  temperature  aflfects  the  virus 
in  the  cords. 

This  point  will  be  found  illustrated  further  on  by  experiments  pur- 
posely made  to  test  it. 

Passing  from  obtaining  such  systematic  results  as  are  detailed  in 
Table  I.,  the  questidiis  arise,  How  does  a  variation  of  the  inoculating 
material  influence  the  result?  Does  a  change  in  the  fluid  used  produce  a 
change  in  the  symptoms,  or  are  these  symptoms  simply  the  result  of  the 
introduction  of  any  foreign  substance  under  the  meninges  of  the  brain? 
This  point,  put  in  the  form  of  the  broad  assertion,  that  nothing  but  this 
virus  will  produce  these  symptoms,  would  have  to  be  supported  by  a 
very  large  series  of  experiments,  and  this  has  not  been  attempted.  That 
variations,  or  rather  a  non-appearance  of  the  symptoms,  may  be  the  re- 
sult of  changes  in  the  material  introduced,  is  well  shown  in  the  accom- 
panying summary. 

Table  V. 


Control  experiments  upon  rabbits. 


No. 

Date  of 
inoculation. 

Method  and 
material  used. 

1 

Aug.   2,  1886. 

By  trephining. 

Virus  heated 

5  m.  to  110°  F. 

2 

Aug.   2,  1886. 

The  same. 

3 

Sept.  24, 1886. 

By  trephining. 
Bouillon  and 
water  without 

4 

Sept.  24, 1886. 

any  cord. 
The  same. 

Ilesult. 


No  symptoms.  Well,  January, 

28,  1887. 

No  symptoms.  Well,  January! 

28,  1887.  j 

No  symptoms.  Well,  January] 

28,  1887. 


No  symptoms.     Well,  Januai 

28,  1887. 
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^  Date  of  Method  and  -o       ix 

-^°'  inoculation.  material  used.  itesun. 

5  Oct.  11,1886.        By  trephining.         Very  slight  paresis,  October  20tli 

Emulsion  of  and  21st.     Well,  January  28, 

cord  dried  at  20°  1887. 
C.  for  ten  days. 

6  Oct.  11,  1886.            The  same.  Very  slight  paresis,  October  21st. 

Well,  January  28,  1887. 

7  Oct.  19,  1886.        By  trephining.  No   symptoms.     Well,  January 

Emulsion  of  28,  1887. 

cord  of  healthy 
rabbit. 

8  Oct.  19,1886.  The  same.  Died    suddenly,   Nov.  19,   1886. 

Liver  stuffed  full  of  coccidium 
oviforme  nodules. 

9  Oct.  19,  1886.  The  same.  Died    suddenly,    Nov.    7,    1886. 

Liver  stuffed  full  of  coccidium 
oviforme  nodules. 
10        Oct.  19,  1886.  The  same.  No  symptoms.     Well,  January 

28,  1887. 

The  results  here  tabulated  show  that  in  every  instance — other  condi- 
tions being  exactly  the  same — of  inoculation  by  trephining  with  material 
different  from  the  .usual  emulsion  of  the  cord  of  an  animal  dead  with  the 
paralytic  symptoms,  nothing  occurred  which  could  by  any  possibility 
be  ascribed  to  the  inoculations  except  twice.  The  two  cases  where  slight 
paresis  was  observed  (5  and  6)  only  indicate  that  the  strength  of  the 
virus  was  diminished  by  the  drying  of  the  cord  used.  The  two  cases 
in  which  death  occurred  (8  and  9)  showed  absolutely  none  of  the  reg- 
ular signs ;  there  was  no  change  in  disposition,  no  paralysis,  no  period 
of  incubation,  and  the  post-mortem  examination  showed  the  presence  of 
enormous  numbers  of  what  looked  like  miliary  tubercles  with  a  few 
small  abscesses.  These  changes  were  confined  to  the  liver  in  both  cases. 
Upon  microscopic  examination  these  nodules  were  found  to  be  not  pro- 
duced by  tuberculosis,  but  by  the  "  coccidium  oviforme  " — a  parasite 
not  uncommon  in  rabbits.  (Leuckart,  Parasites  of  Man,  1886,  p.  203, 
et.  seq.) 

These  results,  together  with  all  the  others  mentioned  in  this  paper, 
teach  us  that  suppuration  is  not  only  not  a  necessary  accompaniment 
of  inoculations  after  Pasteur's  method,  but  that  the  moment  suppuration 
appears  the  experiment  is  vitiated,  so  far  as  proving  or  disproving  any- 
thing of  Pasteur's  assertions  is  concerned.  This  is  of  special  importance 
in  connection  with  Spitzka's  paper  published  in  The  Journal  of  Com- 
parative Medicine  and  Surgery  for  July,  1886,  under  the  title  of  "How 
Can  We  Prevent  False  Hydrophobia."  This  author  distinctly  states 
that  he  does  not  wish  to  touch  upon  the  question  of  the  existence  of 
such  a  disease  as  true  rabies,  but,  at  the  same  time,  his  authority  is 
quoted,  as  well  as  his  experiments,  to  prove  that  there  is  no  such  thing, 
and,  especially,  that  any  putrescible  substance  will  produce  regularly, 
after  a  period  of  incubation,  the  paralytic  symptoms  claimed  to  arise 
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from  a  specific  virus.  Surely  there  is  nothing  in  six  experiments,  in- 
completely reported,  to  warrant  such  an  assertion.  In  the  account  of 
the  autopsies,  only  two  are  given ;  purulent  meningitis  was  found  in 
one  case,  and  inflammatory  red  softening  of  great  extent  in  the  other, 
together  with,  in  this  latter  case,  a  blood- clot,  and  congestion  and  tume- 
faction of  the  hemisphere  on  the  side  upon  which  the  operation  was 
performed !  Of  course,  if  any  results  whatever  are  to  be  quoted  as 
arguments  in  such  a  case  as  this,  and  if  symptoms  due  to  any  sort  of 
injury  to  the  brain  with  results  differing  entirely  from  those  of  Pasteur 
are  to  be  considered  as  disproving  the  occurrence  of  uniform  results  and 
pathological  appearances,  discussion  is  useless. 

Still  more  striking  than  any  of  the  results  already  detailed,  were  a 
series  of  experiments  made  upon  guinea-pigs.  These  experiments  were 
additional  control  work,  to  determine  the  specific  nature  of  the  virus 
employed,  and  the  results  obtained,  in  view  of  work  done  at  other 
times,  are  exceedingly  emphatic.  An  emulsion  of  the  cord  and  medulla 
of  a  rabbit  dead  with  the  usual  symptoms  was  prepared  in  the  usual 
way,  and  three  minims  of  the  solution  were  injected  subcutaneously  in 
the  right  groin  of  the  full-grown,  healthy  guinea-pigs.  The  usual  pre- 
cautions against  contamination  were  taken,  and  the  results  are  given  in 
the  following  table. 

Table  VI. 

Subcutaneous  inoculation  of  guinea-pigs. 

^  Date  of  Date  of  appearance  Kesult 

inoculation.  of  symptoms. 

1  Sept.  22,  1886.  Sluggish,  and  No  symptoms  from  October  17th. 

slight  paresis.  Killed   December  27th.    No 

October  11th  changes. 

to  16th. 
Well  on  17th. 

2  Sept.  22,  1886.         Paresis  Octo-  Dead  Oct.  10th.    Usual  conges- 

ber  9th,  tion  of  membranes  of  cord. 

3  Sept.  22,  1886.        No  symptoms.  Killed  Dec.  27th.     No  changes. 

4  Sept.  22,  1886.         Paresis  Octo-  Dead  Oct.  16th.     Usual  conges- 

ber  13th.  tion  of  membranes  of  brain 
and  cord. 

5  Sept.  22,  1886.        No  symptoms.  Killed  Dec.  27th.    No  changes. 

6  Sept.  22,  1886.        No  symptoms.  Killed  Dec.  27th.    No  changes. 

7  Sept.  22,  1886.        No  symptoms.  Killed  Dec.  29th.    No  changes. 

8  Sept.  22,  1886.         No  symptoms.  Killed  Dec.  29th.    No  changes. 

9  Sept.  22,  1886.         Paresis  Octo-  Dead  Oct.  3d.  Usual  congestion 

ber  9tli.  of  membranes  of  brain  and  cord. 

10        Sept.  22,  1886.        No  symptoms.  Killed  Dec.  29th.     No  changes. 

Here  it  may  be  seen,  that  in  four  out  of  the  ten  animals  inoculated 
symptoms  made  their  appearance  which  could  be  referred  only  to  a  dis- 
turbance of  the  nervous  centres,  and  in  three  of  these  four  animals  the 
appearance  of  the  symptoms  was  followed  by  an  increase  in  their  severity 
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and  extent  with  a  fatal  termination.  This  result  is  especially  striking 
in  view  of  the  fact  that  in  other  experiments  a  very  large  number  of 
inoculations  have  been  made  with  all  kinds  of  pathogenic  and  non- 
pathogenic bacteria,  in  the  same  way,  and  in  the  same  species  of  animal, 
and  yet  the  writer  has  never  seen  any  result  like  that  here  recorded. 
Lesions  extending  from  a  miliary  abscess  at  the  point  of  inoculation  to 
a  general  septicsemic  or  tuberculous  process  have  been  obtained,  but 
never  under  any  circumstances  anything  which  seemed  in  the  least  like 
a  disturbance  of  the  nervous  centres.  To  a  practical  bacteriologist, 
therefore,  the  results  given  in  the  preceding  table  are  especially  con- 
vincing. In  no  case  was  there  the  slightest  indication  of  a  local  dis- 
turbance at  the  point  of  inoculation ;  the  skin  was*  as  if  it  had  never 
been  touched,  so  much  so,  that  recourse  to  the  record  was  necessary  to 
determine  where  the  inoculation  had  been  made. 

As  a  further  proof  that  the  symptoms  observed  in  the  dead  guinea- 
pigs  were  in  reality  due  to  the  same  cause  as  was  producing  similar  con- 
ditions in  rabbits  all  the  time,  the  cord  of  one  of  the  animals  was 
removed,  beaten  up  with  distilled  water  and  bouillon  in  the  usual  way, 
and  inoculated  by  trephining  into  two  rabbits.  The  result  was  con- 
firmatory, the  two  animals  showing  the  usual  symptoms  ;  the  appearance 
of  weakness  of  the  hind  legs  increasing  to  general  paralysis  followed  by. 
death.     These  results  are  tabulated  below. 

Table  VII. 

Test  of  cord  of  guinea-pig  upon  rabbits. 

jT  Date  and  method  Appearance  of  Result 

of  inoculation.  symptoms. 

1  By  trephining.         Symptoms  of  pare-        Death  Oct.  24th,  with  the 

Oct.  11,  1886.  sis  Dec.  12th.  usual  appearances  in  mem- 

branes of  brain  and  cord. 

2  By  trephining.  Sluggish  on  14th,  Death  Oct.   22d,  with  the 

Oct.  11,  1886.  paresis  on  15th.  usual  appearances  in  mem- 

branes of  brain  and  cord. 

Of  course,  no  such  investigation  as  the  present  would  be  complete 
unless  observations  were  also  made  upon  dogs.  These  animals  were 
used,  but  not  to  anything  like  the  same  extent  as  rabbits,  for  the  reason 
that  the  behavior  of  the  "  specific  virus  "  in  rabbits  is  the  point  upon 
which  the  greatest  stress  is  laid  and  upon  which  so  much  depends.  In 
the  dogs  experimented  upon,  the  conditions  were  made  precisely  the 
same  as  obtained  in  the  work  upon  rabbits.  The  instruments  were 
sterilized  with  the  same  regularity,  the  operations  were  performed  in  the 
same  way,  and  the  material  used  for  inoculation  was,  as  in  the  other 
cases,  an  emulsion  of  the  brain  and  cord  of  an  animal  previously  inocu- 
lated with  similar  material.     Another  reason  for  not  marking  more 
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numerous  experiments  upon  dogs  is  the  fact  that  in  every  case  in  which 
the  conditions  of  a  successful  inoculation  have  been  fulfilled,  the  result 
has  been  the  same,  the  production  of  identically  the  same  symptoms  in 
dogs  as  have  always  appeared  in  rabbits  treated  in  the  same  way ;  these 
symptoms  coming  on  after  a  "  period  of  incubation  "  extending  over 
from  eight  to  twelve  days,  then  increasing  in  severity,  and  finally  terminat- 
ing in  death. 

The  result  of  these  experiments  upon  dogs  is  given  in  the  accompany- 
ing table : 

Table  VIII.  ' 

Inoculation  experiments  upon  dogs. 

^0.  ^^ITolZLT  symptoms  appeared.  Kesult. 

1  By  trephining.  Paresis,  Nov.  21st.  Dead,  Nov.  25,  1886. 

Nov.  9,  1886. 

2  By  trephining.         Paresis,  Dec.  20th.  Dead,  Dec.  26,  1886. 

Dec.  10, 1886. 

3  By  trephining.         Paresis,  Dec.  20th.  Dead,  Dec.  26,  1886. 

Dec.  10, 1886. 

4  Bv  trephining.         Paresis,  Dec.  20th.  Dead,  Dec.  27,  1886. 

Dec.  15, 1886. 

5  By  trephining.  Dilated  pupils.  Dead,  Dec.  30,  1886. 

Dec.  15, 1886.  Dec.  24th; 

paresis,  Dec.  26th. 

In  order  to  be  sure  of  the  virus,  the  cord  of  one  of  these  dogs  was 
tested  by  inoculating  into  rabbits,  with  the  production  of  the  usual 
symptoms;  the  rabbits  were  trephined  and  inoculated  in  the  usual  way; 
the  paralysis  made  its  appearance  at  the  usual  time,  spread  in  the  usual 
way,  and  ended  fatally,  as  usual.     The  results  are  given  in  Table  IX. 

Table  IX. 

Test  of  cord  of  dogs  upon  rabbits. 

N-  ""onrrcuSn?'  symptoms  appeared.  Result. 

1  Trephined,  Symptoms.  Death,  Dec.  10th. 

Nov.  26th.  Dec.  3d. 

2  Trephined,  Symptoms.  Death,  Dec.  9th. 

Nov.  26th.  Dec.  3d. 

This  is  but  a  small  number  of  experiments,  taken  by  themselves 
their  exact  correspondence  with  those  made  upon  other  animals  is  theii 
essential  value.  In  every  case,  not  only  were  the  symptoms  during 
life  the  same  as  those  observed  in  rabbits  and  guinea-pigs,  but  the  appear 
ance  upon  post-mortem  examination  was  the  same,  with  the  single  excep 
tion  that  the  stomach  was  entirely  empty,  except  in  two  cases,  in  whici 
a  small  amount  of  hair  was  found.  (In  rabbits  the  stomachs  wen 
always  full,  although  this  cannot  be  said  to  mean  much  after  all,  ii 
the  face  of  the  assertion  of  physiologists  that  one  can  never  empty  s 
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rabbit's  stomach,  even  by  prolonged  starvation.)  In  none  of  the  dogs 
were  there  any  prolonged  periods  of  excitement  or  fury  seen ;  such  a 
condition  as  the  "  furious  "  stage  was  entirely  abseut.  They  were  all 
subject  to  short  fits  of  restlessness,  during  which  they  moved  quickly 
and  aimlessly  from  one  side  of  the  cage  to  the  other.  At  these  times 
they  would  occasionally  cry  out,  and  sometimes  would  appear  as  if  in 
extreme  pain ;  shortly  afterward  they  would  sink  into  a  sort  of  lethargic 
state,  from  which  it  was  extremely  difficult  to  rouse  them.  To  what 
extent  these  short  periods  of  restlessness  would  have  been  extended  if 
the  animals  had  been  at  large,  and  how  near  they  would  have  approached 
the  classic  "  fury  "  of  a  rabid  dog,  it  is,  of  course,  impossible  to  say.  As 
a  matter  of  fact,  the  dogs  were  kept  confined  and  entirely  protected  from 
any  but  the  most  necessary  disturbance,  and  any  alienist  has  daily  experi- 
ence of  the  sedative  effect  of  quiet  and  seclusion  upon  his  patients.  In 
only  one  case  was  there  any  marked  desire  to  bite,  and  that  was  only 
manifested  after  the  animal  had  been  disturbed,  as  would  naturally  be 
the  case  at  any  time  with  a  dog  sick  of  any  disease.  The  membranes 
of  the  brain  and  Cord  were  always  congested,  but  there  were  no  localized 
symptoms  at  the  point  of  inoculation,  nor  any  greater  disturbance  on  the 
side  where  the  inoculation  had  been  made ;  most  important  of  all,  there 
was  not  the  slightest  indication  of  any  suppuration. 

Before  concluding  this  part  of  the  paper,  which  has  had  for  its  object 
the  determination  of  the  existence  of  the  specific  virus  called  that  of 
rabies,  the  same  thing  is  to  be  done  here  as  in  the  case  of  the  rabbits — 
the  unexpected  results  and  failures  in  the  inoculation  of  dogs  must  be 
recorded.     This  is  done  in  Table  X. 

Table  X. 


Xo. 
1 


I 


Failures  of  inoculations  upon  dogs. 


Date  and  method 
of  inoculation. 

Subcutaneous 

injection, 
Sept.  7,  1886. 
Subcutaneous 

injection, 
Sept.  7,  1886. 

Trephined, 
Oct.  29,  1886. 

Trephined, 
Dec.  10, 1886. 


Symptoms  appeared. 

No  symptoms. 


Eesult. 

Killed  Dec.  10th.  No  changes. 


No  symptoms.  Killed  Dec.  10th.  No  changes. 


Symptoms,  Dead  Nov.  11th.    Compression 

Nov.  4,  1886.  of  brain  by  blood-clot. 

Symptoms,  Dead  Dec.  13th.  Brain  injured 

Dec.  11,  1886.  by  trephine;  spot  of  softening 
about  point  of  injury. 


The  first  tw^o  of  these  animals  were  inoculated  by  subcutaneous  injec- 
tion; after  being  kept  under  observation  for  three  months  they  were 
killed,  as  no  symptoms  had  appeared.  The  last  two  cases  e:fplain  them- 
selves :  in  the  first,  the  longitudinal  sinus  was  pierced,  and  in  the  second 
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the  trephine  slipped  during  the  operation  and  entered  the  brain,  the 
result  being  the  same  as  would  occur  in  any  other  such  injury. 

The  work  already  recorded  seems  to  show  pretty  definitely,  that  there 
is  a  specific  virus  contained  in  the  cords  of  rabbits  inoculated  with  the 
material  and  in  the  way  spoken  of  by  Pasteur.  This  point  having  been 
settled,  the  question  arises,  Is  it  true  that  by  certain  procedures  this 
virus  can  be  diminished  in  strength,  and  can  animals  be  protected  from 
an  attack  of  rabies  after  inoculation  with  that  disease  by  the  method 
suggested  by  Pasteur — in  other  words,  does  "protection"  protect?  The 
remainder  of  the  work  done  in  this  investigation  has  been  completed 
with  the  object  of  illustrating  this  point. 

The  principle  of  "  protective  inoculation  "  is  drawn  from  these  facts  : 
That  the  cord  of  an  animal  dead  of  rabies,  if  promptly  removed  and 
kept  at  an  even  temperature  (20^  C),  and  in  a  dry  atmosphere,  will 
gradually  lose  its  virulence,  so  that,  at  the  end  of  ten  or  twelve  days, 
this  virulence  will  be  entirely  gone ;  and  that  this  loss  of  virulence  is 
gradual  and  progressive,  not  sudden.  The  theory  is,  that  by  injections 
on  successive  days,  of  emulsions  of  cords  of  increasing  virulence,  an  im- 
munity is  established  against  an  attack  of  the  real  disease,  or,  what  is 
the  same  thing,  against  an  inoculation  with  the  strongest  virus,  and 
that  this  "  immunity  "  is  established  whether  the  inoculation,  or  bite, 
occurs  before,  or  after,  the  protective  measures  are  taken.  As  a  corollary, 
it  follows,  of  course,  that  if  the  inoculation,  or  bite,  occurs  before  protec- 
tion, the  protection,  to  be  effective,  must  be  completed  before  the  period 
of  incubation  of  the  disease  has  passed ;  that  is  to  say,  before  any  deep 
impression  has  been  made  upon  the  nervous  centres. 

For  the  purpose  of  protective  inoculation,  cords  are  to  be  removed 
immediately  after  death  with  all  possible  precautions  against  contamina- 
tion. They  are  then  suspended  in  sterilized  jars,  stoppered  with  cotton- 
wool, and  containing  some  hygroscopic  material  to  promote  the  ab- 
sorption of  moisture.  The  jars  are  kept  in  a  dry  chamber,  as  nearly  as 
possible  at  a  temperature  of  20^  C,  and  portions  of  the  cords  they  con- 
tain are  used  for  injection  as  occasion  requires, — the  cords  being  made 
into  an  emulsion  in  the  usual  way.  This  is  the  method ;  but  to  have 
everything  ready  for  a  protective  inoculation  at  any  given  time,  some 
calculation  is  necessary,  and  a  number  of  rabbits  must  have  been  inocu- 
lated, so  that  they  will  die  on  the  day  that  it  is  necessary  to  begin  drying 
the  cords,  so  that  these  cords  shall  be  of  the  proper  intensity  of  virus  on 
the  days  they  are  needed.  This,  for  a  single  series  of  protective  inocula- 
tions, when  it  is  known  at  what  date  the  protection  must  begin.  If  the 
desire  is  to  be  ready  to  perform  these  protective  inoculations  at  any  time, 
a  little  reflection  will  show  that  rabbits  must  be  inoculated  every  day,  at 
least  one  must  die  every  day,  and  that  the  cord  must  be  removed  and 
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the  drying  begun  every  day.  Of  course,  such  work  as  this  can  be  carried 
out  only  at  the  expense  of  much  time,  labor,  and  money,  and  it  appears 
at  once  how  much  more  easy  it  is  to  condemn  the  method  by  the  facility 
with  which  inaccurate  results  may  be  obtained,  than  it  is  to  test  its 
merits  thoroughly  by  exact  observation. 

In  the  work  detailed  below,  the  first  procedure  was  preparing  the 
rabbits  so  that  the  inoculations  with  the  strong  virus  could  be  made 
upon  the  10th  of  November,  1886,  and  the  protective  inoculations  could 
be  begun  upon  the  following  day.  What  was  done  may  be  thus  tabu- 
lated :  Rabbits  had  been  previously  inoculated  so  that  it  was  possible  on 

Table  XL 

Nov.  1.  To  prepare  a  cord  for  use  on  11th  (10  days). 
"     8.  "  "  •  "  12th  (  9  days). 

"     5.  "  "  "  13th  (  8  days). 

"     7.  "  "  "  14th  (  7  days). 

"     9.  "  "  "  15th  (  6  days). 

"   10.  Rabbits  were  inoculated  with  virus  of  lull  strength  and  protection 

begun. 
"   11.  With  cord  of  1st  (10  days  drying)  and  cord  prepared  for  use  on  16th 


12. 

(( 

3d   (  9 

)                                               [5  days. 

13. 

i( 

5th  (  8 

)  and  cord  prepared  for  use  on  17th 

14. 

ii 

7th  (  7 

)                                                 [4  days. 

15. 

(I 

9th  (  6 

)  and  cord  prepared  for  use  on  18th 

16.     • 

a 

11th  (  5 

)                                                 [3  days. 

17. 

a 

13th  (  4 

)  and  cord  prepared  for  use  on  19th 
)                                                 [2  days. 

18. 

<> 

15th  (  3 

19. 

(( 

17th  (  2 

)  and  cord  prepared  for  use  on  20th 

[Iday. 

20. 

(( 

19th  (  1 

a 

)  and  protective  inoculation  was  com- 
pleted upon  this  day,  the  20th. 

The  value  of  this  method  of  procedure  was  tested  upon  four  series  of 
rabbits  in  four  different  ways :  First,  by  the  subcutaneous  injection  of 
virus  of  the  strongest  quality,  and  the  following  of  this  on  successive 
days  for  ten  days  by  the  subcutaneous  injection  of  virus  of  progres- 
sively increasing  strength,  as  shown  in  the  preceding  table ;  second,  by 
carrying  out  the  protective  measures,  as  above,  first,  and  then  injecting 
the  strong  virus ;  third,  by  inoculation  with  the  strong  virus  first,  by 
trephining,  and  then  protecting  by  subcutaneous  injection  on  ten  suc- 
cessive days ;  fourth,  by  protection  first  by  subcutaneous  injection,  and 
then  inoculation  with  the  strong  virus  by  trephining. 

The  first  test  is  unquestionably  the  most  important  and  its  results  are 
especially  striking,  for  the  reasons  that  the  conditions  observed  approach 
nearest  to  what  occurs  in  real  life,  and  because  it  is  against  such  sub- 
cutaneous inoculation — by  bites — that  the  protective  measures  are 
adopted  in  human  beings.  The  results  of  the  test  in  regaj-d  to  the  first 
point  are  given  in  the  following  table : 

NO.  CLXXXVI. — APRIL,  1887.  22 
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Table  XII. 


Protective  inoculations  in  rabbits — 1. 
tion  first,  and  then  protection. ' 


By  subcutaneous  injection;  inocula- 


fo. 

Date  and  method 

of  inoculation. 

Protective  injections. 

Result. 

1 

Nov.  10,  1886. 

Protected   Nov.  11,  12,  13,  14,  15, 

No  symptoms. 

Subcutaneous 

16, 

.  17, 

18,  19,  20,  with  cord  10,  9, 

Well  Jan.  30, 

injection. 

^'' 

7,  6, 

,  5,  4,  3,  2,  and   1  day   old 

1887. 

respectively. 

2 

The  same. 

The  same. 

The  same. 

3 

The  same. 

The  same. 

The  same. 

4 

The  same. 

The  same. 

The  same. 

5 

The  same. 

The  same. 

The  same. 

6 

The  same. 

The  same. 

The  same. 

7 

The  same. 

The  same. 

The  same. 

8 

The  same. 

The  same. 

The  same. 

9 

The  same. 

The  same. 
Symptoms  Nov.  24. 

The  same. 
Dead  Nov.  28 

At  the  same  time  that  these  animals  were  inoculated,  a  second  series 
was  treated  in  the  same  way,  and  with  the  same  virus,  and  left  unpro- 
tected, as  seen  below. 

Table  XIII. 


Control  of  virus 
without  subsequent 

No.        Date  and  method 
of  inoculation. 

1  Nov.  10,  1886. 
Subcutaneous 

injection. 

2  The  same. 

3  The  same. 

4  The  same. 

5  The  same. 

6  The  same. 

7  The  same. 

8  The  same. 

9  The  same. 


used  in  Table  XII. 
protection. 

Symptoms. 


Subcutaneous  injection  of  rabbits. 


No  symptoms. 

Symptoms  Jan.  8,  1887,  pa- 
resis. 
Symptoms  Nov.  23,  paresis. 
Symptoms:   Fierce  on  Nov. 
22;  paresis  on  Nov.  27, 1886. 
Symptoms:   Fierce  on  Nov. 
28  to  Dec.  8 ;  paresis  Dec.  8. 
Symptoms  of  paresis  Nov.  27. 
Symptoms  of  paresis  Dec.  3. 
No  symptoms. 
Symptoms  of  paresis  Dec.  3. 


Result. 


Well  Jan.  30,  1887. 

Dead  Jan.  12,  1887. 
Dead  Nov.  27, 1886. 

Dead  Nov.  30, 1886. 

Dead  Dec.  13,  1886. 
Pead  Nov.  30, 1886. 
Dead  Dec.  8,  1886. 
Well  Jan.  30,  1887. 
Dead  Dec.  7,  1886. 


These  two  tables  present  a  very  strong  contrast :  upon  the  first,  one 
death  is  recorded  ;  and  upon  the  second  seven  are  noted.  In  the  first 
case,  the  symptoms  appeared  on  the  fourth  day  after  the  protective  in- 
jections were  completed,  and  it  is  perfectly  justifiable  to  suppose  that  in 
this  case  the  period  of  incubation  of  the  original  inoculation  was  too 
short  to  permit  the  protective  measures  adopted  to  take  full  effect.  On 
the  other  baud,  the  seven  deaths  recorded  on  Table  XIII.,  out  of  nine 
rabbits,  inoculated  and  left  unprotected,  show  that  the  virus  used  was 
possessed  of  great  active  properties,  and  the  inference  is  warrantable 
that  some  influence  for  good  was  exerted  by  the  measures  adopted  in 
the  first  series,  subsequent  to  the  injection  of  the  strong  virus.     The 
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symptoms  of  the  rabbits  which  were  affected  were  the  same  in  all  cases, 
and  these  and  the  gross  pathological  appearances  correspond  exactly 
with  those  already  detailed,  as  seen  in  the  rabbits  in  Table  I. 

The  results  of  testing  the  protective  injections  in  the  three  other  ways 
spoken  of,  are  given  below  in  Tables  XIV.,  XV.,  XVI.,  and  XVII. 

Table  XIV. 

Protective  inoculation  in  rabbits — 2.  By  subcutaneous  injection ;  protection 
first,  and  inoculation  with  strong  virus. 

No.  Protected,  Inoculated.  Result. 

1  Nov.  11  to  20,  with  Subcutaneous  injection  with  No  symptoms, 
cords  10  to  1  day  strong  virus,  Nov.  29,  1886.  Well  Jan.  30, 
old.                                                                        •  1887. 

2  The  same.  The  same.  The  same. 


Table  XV. 
Protective  inoculations  in  rabbits — 3.  Inoculation  by  trephining;  inocula- 


tion first,  and  then  protection. 

No.  Date  and  method 

of  inoculation. 

1  Nov.  10,  1886. 
By  trephining. 

2  The  same. 

3  The  same. 

4  The  same. 


Protected. 

Protected  Nov.  11 
to  20,  with  cords 
10  to  1  day  old. 
The  same. 

The  same. 


The  same. 


Symptoms. 

Paresis  appeared 
Nov.  20. 

Paresis  appeared 
Nov.  21st. 
None. 

Sluggish  from 
Nov.  21  to  24, 
then  well. 


Result. 

Dead 
Nov  25. 

Dead 

Nov.  25. 

Well  Jan. 

30,  1887. 

Well  Jan. 

30,  1887. 


Table  XVI. 


Protective  inoculations  in  rabbits — 4.  By  trephining;  protection  first,  then 
inoculation  with  strong  virus  by  trephining. 


No.  Protected. 

1  Nov.  n  to  20  with 
cord  10  to  1  day 
old. 

2  The  same. 


Inoculated. 

Nov.  29  with  strong 
virus,  by  trephining. 

The  same. 
Table  XVII. 


Result. 

Sluggish  Dec.  8 ;  fierce 
to  Jan.  1,  1887;   well 
Jan.  30,  1887. 
Paresis  Dec.   7;    dead 
Dec.  11. 


ft 


No. 
1 


Attempted  control  of  strength  of  virus  used  in  Tables  XV.  and  XVI. 

Rabbits. 

Result. 

No  symptoms.  Well  January  30,  1887.  (Syringe 
leaked  badly  during  operation,  and  considerable 
hemorrhage  occurred ;  probably  no  virus  injected.) 

Well  January  30, 1887.  (Longitudinal  sinus  opened 
during  operation ;  enormous  hemorrhage,  and 
virus  probably  washed  out.) 

A  study  of  these  tables  shows  that  no  symptoms  whatever  occurred 
when  the  protection  preceded  the  inoculation  of  the  strong  virus  (Table 


Inoculated. 

By  trephining. 
Nov.  29,  1886. 

The  same. 
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XIV.),  this  inoculation  being  made  by  subcutaneous  injection  nine  days 
after  the  protective  measures  were  completed.  In  Tables  XV.  and  XVI., 
where  the  inoculation  with  the  strong  virus  was  made  by  trephining, 
there  is  recorded  a  loss  of  half  the  animals,  when  the  protection  preceded 
the  inoculation,  as  well  as  when  it  followed  it.  These  results  are  not  as 
fatal  as  those  of  Frisch,  of  Vienna  (  Wien.  med.  Presse,  Nos.  31  and  32, 
1886),  and,  in  any  case,  the  objection  that  this  is  an  unjustly  severe  test 
of  the  method  is  a  valid  one,  the  inoculations  by  trephining  bringing  the 
virus  in  immediate  contact  with  its  place  of  election,  and  not  allowing 
for  the  longer  period  of  incubation  which  follows  a  subcutaneous  inocu- 
lation (bite),  against  which  method  of  inoculation  the  preventive  injec- 
tions are  directed. 

The  last  table  (XVII.)  gives  the  result  of  two  inoculations  by  tre- 
phining, made  to  test  the  strength  of  the  material  used  in  the  experiments 
recorded  in  Tables  XV.  and  XVI.  They  w^ere  both  failures — the  result 
being  undoubtedly  due  to  the  imperfect  operation,  which  latter  was 
caused  by  haste,  owing  to  pressure  of  other  work.  That  the  virus  was 
of  the  full  strength  is  shown  by  the  results  in  Tables  XV.  and  XVI., 
and  also  by  the  symptoms  in  the  animal  from  w^hich  it  was  taken,  and 
in  other  animals  inoculated  with  it  to  carry  on  the  virus. 

The  work  above  recorded  is  what  has  been  done  to  prove  the  three 
propositions : 

(1)  Is  there  a  specific  virus  in  the  brains  and  cords  of  rabbits  inocu- 
lated with  Pasteur's  material  and  after  his  methods  ? 

(2)  Does  the  treatment  by  drying,  proposed  by  him,  modify  the 
strength  of  this  virus?     And,  finally, 

(3)  Does  injection  with  such  "  modified  virus  "  produce  an  immunity 
against  an  inoculation  (or  bite)  with  virus  of  full  strength  ? 

The  experiments  have  been  given  in  detail,  and,  with  the  utmost 
frankness,  every  animal  experimented  upon  has  been  spoken  of,  and 
absolutely  nothing  has  been  concealed.  The  writer  began  the  investiga- 
tion as  a  sceptic— as  a  disbeliever  in  the  existence  of  a  virus  which  would 
produce  such  peculiar  symptoms  as  were  claimed ;  he  had  not  visited 
Pasteur,  was  ignorant  of  his  precise  methods,  and  knew  nothing  more  of 
his  results  than  he  has  seen  fit  to  publish. 

The  results  of  the  work  here  given  must  speak  for  themselves :  they 
certainly  seem  to  justify  a  change  from  scepticism,  complete  and  abso- 
lute, to  a  belief  in,  at  least,  a  portion  of  Pasteur's  assertions.  AYhether 
the  virus  used  in  these  experiments  is  the  virus  of  true  rabies  or  not  is  a 
point  which  cannot  be  settled  until  an  opportunity  is  offered  for  investi- 
gation of  the  result  of  inoculations  with  material  from  a  fresh  case  of' 
rabies  in  a  dog  or  other  animal — unless  such  evidence  has  already  been 
obtained  in  Pasteur's  laboratory,  and  published.     If  the  latter  is  the 
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case  such  publication  has  escaped  notice  up  to  the  date  of  finishing  this 
paper. 

Whether  this  is  the  true  virus  of  rabies  or  not,  it  is  something  specific. 
It  may  be  the  true  virus,  or  it  may  be  the  true  virus  altered  in  some 
degree  by  its  long  transmission  from  animal  to  animal,  or  it  may  be 
something  entirely  different  and  apart  from  the  true  virus ;  this  is  a  point 
of  mere  scientific  interest.  The  practical  result  is  the  same  in  either 
case,  so  far  as  concerns  the  application  of  the  method  to  man.  It  is 
absurd  to  suppose  that  in  a  country  like  France,  where  rabies  is  so  com- 
paratively frequent,  and  in  a  series  of  cases  so  large  and  closely  observed 
as  that  of  Pasteur,  a  certain  percentage,  and  that  a  large  one,  of  the 
patients  submitted  to  him,  have  not  been  bitten  by  rabid  animals.  This 
being  true,  even  with  the  few  deaths  claimed  and  heralded  as  "  failures," 
the  percentage  of  fatal  results  among  his  cases  is  unquestionably  much 
smaller  than  among  those  in  which  his  method  was  not  adopted. 

Every  one  knows  that  now,  in  severe  bites  or  lacerated  wounds,  more 
frequent,  stronger,  and  repeated  preventive  injections  are  used  than  was 
the  case  at  first.  This  change  does  not  alter  the  principle  of  the  method, 
however,  and  as  it  was  that  it  was  desired  to  test,  the  original  daily  interval 
injections  were  adopted  in  this  research. 

A  discussion  of  the  minute  changes  observed  has  been  avoided.  The 
study  of  the  microscopical  appearances  of  the  various  organs,  especially 
of  the  brain  and  cord,  together  with  the  results  of  bacteriological  research, 
form  a  part  of  the  work  by  themselves.  It  is  hoped  that  it  may  be  pos- 
sible to  find  something  specific  in  this  direction  at  some  future  time. 

The  conclusions  which  may  be  drawn  from  the  work  here  recorded 
seem  to  be  as  follows : 

I.  There  exists  in  the  cords  and  brains  of  animals  inoculated  in 
Pasteur's  laboratory  a  specific  virus,  capable  of  the  production  of  similar 
symptoms  through  a  long  series  of  animals. 

II.  That  these  symptoms  are  produced  with  absolute  certainty  when 
the  method  of  inoculation  is  by  trephining  the  skull,  nnd  injection  under 
the  dura  mater, — with  less  certainty  when  the  inoculation  is  by  subcu- 
taneous injection. 

III.  That  the  strength  of  this  virus  is  lessened  when  the  cords  con- 
taining it  are  removed  from  the  animals  and  placed  in  a  dry  atmosphere 
at  an  even  temperature. 

IV.  That  the  symptoms  produced  by  the  inoculation  of  this  virus  only 
appear  after  a  certain  period  of  incubation,  distinctly  shorter  when  the 
inoculation  has  been  done  by  trephining,  than  when  done  by  subcu- 
taneous injection. 

V.  That  injections  of  the  virus,  modified  in  strength  uy  drying,  and 
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in  the  manner  prescribed  by  Pasteur,  exert  a  very  marked  protective 
influence  against  an  inoculation  with  virus  of  full  strength. 

VI.  That  a  very  moderate  degree  of  heat  destroys  the  power  of  the 
virus  entirely,  whilst  prolonged  freezing  does  not  injure  it. 

As  will  be  seen,  all  of  these  conclusions  are  in  complete  accord  with 
the  declarations  of  Pasteur;  their  importance  lies  in  the  fact  that  they 
were  reached,  at  a  distance  from  him,  and  by  work  entirely  separated 
from  any  personal  influence  or  bias. 

The  liberality  of  the  Medical  Faculty  of  Harvard  University  gave 
the  necessary  pecuniary  support  to  this  investigation.  The  energetic 
and  persistent  assistance  of  Mr.  Austin  Peters,  M.R.C.V.S.,  permitted 
the  completion  of  much  of  the  work  contained  in  it.  Dr.  Osgood's  great 
trouble  in  obtaining  and  bringing  the  rabbits  to  this  country,  also  deserves 
the  author's  most  sincere  thanks. 

Note. — This  paper  was  prepared  for  the  press  when  the  later  results 
of  von  Frisch  came  under  notice.  The  time  to  investigate  the  full 
paper  was  too  short,  and  the  summary  as  given  in  the  Medical  Record 
of  January  22,  1887,  was  made  use  of  The  conclusions  to  which  he 
has  come  are  precisely  the  same  as  those  drawn  from  the  work  in  this 
paper,  so  far  as  they  cover  the  same  ground.  His  further  conclusions 
are  based  upon  work  done  with  virus  obtained  from  street  rabies,  and 
seem  to  establish,  the  identity  between  this  and  the  experimental  virus 
of  Pasteur.  His  work  has  led  him  to  the  expression  of  a  suspicion, 
already  expressed  by  the  waiter  in  another  place,  that  the  intensive 
method  of  preventive  treatment  recently  recommended  by  Pasteur,  may 
very  possibly  produce  the  disease.  Whether  von  Frisch  is  justified  in 
his  conclusions  by  a  suflScient  number  of  experiments  upon  which  to  base 
them,  the  writer  cannot  say  at  present ;  certainly  the  conclusions  of  his 
previous  papers  upon  this  subject  were  entirely  too  weighty  for  the  founda- 
tion upon  which  they  were  built. 

Boston,  January  30,  1887. 


A  NOTE  ON  THE  MEANS  OF  TOPOGRAPHICAL  DIAGNOSIS  OF 

FOCAL  DISEASE  AFFECTING  THE  SO-CALLED  MOTOR 

REGION  OF  THE  CEREBRAL  CORTEX. 

By  Victor  Horsley,  B.S.,  F.R.S., 

ASSISTANT  SURGEON  TO  UNIVERSITY  COLLEGE  HOSPITAL,  SURGEON  TO  THE  NATIONAL  HOSPITAL  FOB  EPILEPSY 
AND  PARALYSIS,  PROFESSOR  SUPERINTENDENT  OF  THE  BROWN  INSTITUTION,   ETC. 

The  necessity  for  exact  knowledge  of  the  relations  between  the 
external  surface  of  the  head  and  the  various  encephalic  regions  has 
arisen  so  rapidly  within  the  last  few  years  as  to  force  each  practical 
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surgeon  to  work  out  the  required  facts  for  himself  with  the  aid  of  the 
few  papers  that  have  appeared  on  the  subject. 

In  the  absence  of  any  such  desired  comprehensive  monograph  giving 
a  complete  directory,  as  it  were,  of  those  parts  of  the  brain  whose  func- 
tion is  so  far  understood  as  to  admit  of  the  localization  of  lesions  within 
their  boundaries,  a  personal  experience,  which  has  so  far  fortunately 
been  equal  to  the  exigencies  of  ten  cases  submitted  to  operation,  may  be 
of  use  to  those  who  are  similarly  called  upon  to  explore  the  cranial 
cavity. 

This  paper,  therefore,  professes  to  be  nothing  more  than  a  summary 
of  the  means  adopted  by  the  writer  as  topographical  guides  to  definite 
portions  of  the  brain,  and  is  not  in  any  sense  .a  review  of  what  has 
hitherto  been  written  in  elucidation  of  the  problem  under  discussion, 
although  such  waitings  in  so  far  as  they  have  rendered  invaluable  assist- 
ance will  be  referred  to,  viz.,  those  by  Hefiller,  Broca,  Fere,  Lucas, 
Championniere,  Reid,  Hare,  etc. 

The  localization  of  disease  of  the  encephalon  is  obviously  a  two-sided 
process.  First,  the  diagnosis  of  the  seat  of  the  disease  in  the  nerve  tissue, 
by  observation  of  the  symptomatic  perversion  of  function  ;  and,  secondly, 
the  determination  of  the  particular  part  of  the  skull  and  soft  parts 
covering  the  focus  of  disease. 

The  second  part  of  the  process  has  usually  been  separated  from  the 
first,  and  considered  by  itself,  under  the  title  of  cerebral  topograj^hy, 
and  may,  doubtless,  with  advantage  be  thus  studied  as  a  distinct  subject  ; 
but  it  really  is  in  closer  connection  with  the  other  division,  namely, 
cerebral  localization,  than  may  appear  at  first  sight  to  the  anatomist. 
The  truth  of  this  will  be  obvious  at  once  upon  consideration  of  the  fact 
that  cerebral  topography,  pure  and  simple,  consists  in  a  determination 
of  the  exact  relation  of  the  various  sulci  to  the  exterior,  yielding,  of 
course,  invaluable  and  indispensable  results ;  but,  further,  that  a  minute 
study  of  localization  of  function  in  the  cerebrum  shows  that  although 
these  same  sulci  possess  a  fundamental  value  in  the  separation  of  areas 
possessing  different  functions,  that  such  topographical  division  is  not  to 
be  regarded  as  absolute  and  definitive.  This  fact,  of  course,  in  no  wise 
militates  against  the  general  principles  of  cerebral  localization,  and  it 
is,  besides,  only  more  specially  true  of  those  functions  which  are  very 
largely  represented  in  the  nerve  centres. 

As  an  illustration  of  the  truth  of  this  general  proposition,  we  may 
point  to  the  mode  of  representation  of  the  upper  limb,  as  recently  defined 
by  Dr.  Beevor  and  myself  (following  upon  the  lines  laid  down  by  Dr. 
Ferrier),  from  which  it  would  appear  that  several  and  the  same  segments 
of  the  limb  are  represented  in  the  cortex  on  both  sides  of  the  fissure  of 
Rolando.  Indeed,  although  fortunately  the  representation  of  function — 
i.  e.,  in  this  case  movement — is  exceedingly  constant  and  clearly  defined, 
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yet  the  delimiting  value  of  the  various  sulci  has  still  to  be  determined, 
it  being  perfectly  clear  from  the  observation  of  examples,  such  as  that 
just  quoted,  that  mere  physical  characteristics,  such  as  length,  depth, 
etc.,  of  a  sulcus,  heighten  its  value,  not  as  a  boundary^  but  as  a  landmark 
of  function.  In  this  way  we  shall  subsequently  find  that,  while  always 
having  to  start  an  attempt  to  localize  disease,  by  first  determining  the 
relative  positions  of  the  different  sulci,  the  completion  of  the  inquiry  will 
only  be  accomplished  by  application  of  the  knowledge  of  the  concentra- 
tion of  the  representation  of  any  given  function  about  certain  points  in 
those  sulci. 

It  consequently  follows  that  the  localities  in  which  diflferent  functions 
are  represented  are  not  separated  by  hard  outlines  (and  this  belief  is  also 
borne  out  by  experiment),  but  that  they  occupy  absolutely  constant 
focal  positions,  and  in  this  way  will  in  the,  let  us  hope,  immediate  future 
be  very  accurately  mapped  out.  The  above  considerations  also  bring 
us  back  to  the  point  we  started  from,  viz.,  the  close  union  of  the  repre- 
sentation of  function  and  the  topographical  positions  of  the  sulci,  for  the 
mapping  out  of  the  localities  of  function  is  only  to  be  done  by  the  accu- 
rate observation  of  experiments  on  the  lower  animals,  and  by  the  very 
rare  opportunities  of  clinical  observation  in  cases  of  very  closely  delim- 
ited disease. 

The  last-named  method,  viz.,  clinical  observation  of  the  eflfects  of  dis- 
ease, furnishes  but  barren  results,  as  may  be  seen,  for  instance,  from  the 
exceedingly  slight  advance  which  has  been  made  by  its  means  in  our 
general  knowledge  of  the  pathology  of  new  growths.  On  the  other 
hand,  the  determination  of  the  representation  of  cerebral  function  by 
means  of  experiments  upon  the  brains  of  animals  closely  allied  to  man, 
has  proved  most  fertile  in  the  production  of  facts  upon  which  very  active 
treatment  has  been  safely  based.  Indeed,  we  owe  nearly  all  we  know 
about  the  function  of  the  different  parts  of  the  cortex  cerebri  to  experi- 
ments upon  the  lower  animals. 

Fortunately,  it  is  easy  to  establish  the  exact  homologies  between  the 
parts  possessing  certain  functions  in  the  brains  of  the  higher  monkeys, 
and  the  like  parts  in  the  brains  of  men.  The  identity  of  the  various 
localities  of  function  is  readily  determined,  and,  speaking  from  the  evi- 
dence at  our  present  disposal,  is  fairly  complete. 

Localization  in  the  Cerebrum  of  the  Function  of  Movement 
OP  Different  Parts  of  the  Body. 

The  localization  of  the  special  sense  functions  in  the  human  cortex 
cerebri  is  still  a  matter  of  such  contention  as  regards  minute  detail  that 
it  would  be  unpractical  to  devote  any  part  of  the  present  paper  to  its 
consideration,  and  especially  as  from  lack  of  immediate  personal  experi- 
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ence,  all  that  could  hare  be  said  on  the  point  would  be  little  more  than 
a  mere  digest  of  monographs  and  collected  works  available  to  all  neu- 
rologists. Such  a  digest,  it  need  hardly  be  added,  is  altogether  outside 
the  original  scope  of  this  note.  Limiting  ourselves,  therefore,  to  the 
subject  of  the  representation  of  the  function  of  movement,  we  will  pro- 
ceed at  once  to  sketch  the  position  of  the  various  localities  of  such  repre- 
sentation, according  as  they  are  know^n  at  the  present  day,  bearing  in 
mind  the  outlines  and  nomenclature  of  the  sulci  and  gyri  of  the  centre 
of  the  brain. 

It  would  also  be  foreign  to  the  subject  of  this  paper  if  it  included  a 
very  full  description  of  the  well-known  anatomical  details  of  the  con- 
figuration, etc.,  of  the  cortex  of  the  brain  ;  but  many  important  details 
must  be  referred  to,  and,  for  the  sake  of  completeness  of  illustration  and 
by  way  of  preface,  the  reader  is  referred  to  the  accompanying  diagram, 
Fig.  1,  which  is  traced  from  a  photograph  of  the  right  hemisphere  of  an 
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P.  0.  Parieto-occipital  fissure  (external). 

I.  P.  Intraparietal  sulcus. 

R.  Fissure  of  Rolando. 

S.  F.  S.  Superior  frontal  sulcus. 

P.  C.  Parietal  sulcus. 

Sy.  A.  Anterior  limb  of  the  Sylvian  fissure. 

Sy.  P.  Posterior  limb  of  the  Sylvian  fissure. 

8.  S.  Subordinate  sulcus  separating  area  of  absolute  adduction  of  vocal  cords. 

adult  English  woman.  It  may  be  advisable,  moreover,  to  point  out 
that,  as  the  representation  of  one  and  the  same  function  may  extend 
over  and  beyond  this  or  that  sulcus,  as  has  already  been  mentioned,  it 
is  advantageous  mentally  to  subdivide  this  region  into  horizontal  levels, 
for  the  variation  in  the  representation  of  function  will  be  found  to  be 
greatest  in  passing  over  the  "  motor  "  area  from  above  down.  In  other 
words,  the  nature  of  the  function  of  the  convolution  bordering  the 
longitudinal  jBssure,  is  more  different  from  the  function  of  the  convolu- 
tion forming  the  upper  edge  of  the  Sylvian  fissure,  than  is  the  function 
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of  the  anterior  third  of  the  so-called  motor  region  from  the  posterior 
third. 

We  may  say,  therefore,  with  perfect  anatomical  truth,  that  this  great 
variation  in  representation  from  above  down,  and  the  slighter  difference 
from  before  back,  is  correlated  with  the  decrease  in  the  size  of  the  so- 
called  motor  corpuscles  from  the  paracentral  lobule  downward,  and 
their  comparative  constancy  in  volume  in  one  and  the  same  horizontal 
level. 

It  will  thus  be  found  convenient  to  conceive  of  the  convex  region, 
known  popularly  as  the  "  motor  area,"  as  being  subdivided  nearly  hori- 
zontally by  imaginary  extension  backward  of  the  superior  and  inferior 
frontal  sulci,  and  of  these  levels  again  as  interrupted  by  subdivisions, 
often  of  a  very  arbitrary  but  useful  character.  For  instance,  a  line 
drawn  forward  from  the  lower  end  of  the  intraparietal  sulcus  and 
parallel  to  the  fissure  of  Sylvius,  will  be  found  to  mark  very  distinctly 
the  division  between  the  representation  of  movements  of  the  upper  limb 
and  of  the  face  behind  the  fissure  of  Rolando.  A  digression  may  be 
made  here  for  the  purpose  of  strengthening  what  has  just  been  said,  by 
pointing  out,  as  may  be  easily  done  from  the  facts  of  comparative 
anatomy,  that  the  fissure  of  Rolando  as  a  sulcus  which  is  transverse  to 
the  long  axis  of  the  hemisphere,  is  an  intruder,  disturbing  the  harmony 
of  the  longitudinal  folding  of  the  cortex  into  gyri,  which  is  so  charac- 
teristic of  the  convoluted  cortex  of  the  lower  animals,  and  is  probably 
of  primal  ontogenetic  importance.  We  shall  see  presently,  moreover, 
that  this  wide  difference  of  the  representation  in  the  upper,  as  compared 
with  that  of  the  lower  parts  of  the  parietal  lobe,  is  not  confined  to 
merely  the  parts  of  the  body  that  are  moved,  but  that  it  also  determines 
the  nature  of  the  movement  itself. 

There  remains  yet  another  consideration  of  great  general  importance 
and  which  by  reason  of  its  applicability  to  every  variety  and  degree  of 
so-called  motor  function  must  now  be  discussed  and  for  practical  pur- 
poses settled  in  these  prefatory  remarks.  We  refer  to  the  closely  debated 
question  of  the  intimate  nature  of  the  representation  of  movement  that 
is  to  be  obtained  from  any  one  given  portion  of  the  cerebral  cortex. 

To  illustrate :  If  the  electrodes  of  an  induction  coil  be  applied  to  the 
so-called  motor  cortex  of  a  monkey,  just  above  the  lower  end  of  the 
intraparietal  sulcus,  there  will  result  the  simple  movement  of  flexion 
with  adduction  of  the  thumb — that  is,  practically  speaking,  movement  in 
only  one  or  at  the  most  two  segments  of  the  limb ;  whereas,  if  the  current 
be  applied  above  the  hinder  end  of  the  superior  frontal  sulcus,  there 
will  occur  synchronous  movement  of  all  the  segments  of  the  lower  limb 
and  of  one  or  two  of  the  upper  limb,  the  current  in  both  this  and  the 
preceding  instance  being  only  of  just  sufficient  strength  to  evoke  move- 
ment.    In  these  two  cases  it  is  obvious  that  the  "nature"  of  the  move- 
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ments  evoked  by  exactly  the  same  means  is  completely  different ;  the 
difference  consisting  both  in  the  extent  of  the  body  moved  as  well  as  in 
the  kind  of  movement  produced.  If  now  this  simple  effect  of  what  may 
with  justice  be  termed  a  minimal  stimulation  (Beevor  and  myself)  be 
further  complicated  by  increase  in  the  force  of  excitation  or  in  the 
proneness  of  neighboring  centres  to  become  involved  in  the  act  of  dis- 
charge, we  find  movement  is  generated  thereby  in  those  parts  of  the 
body  which  lie  next  in  serial  order  to  the  parts  w^hich  were  moved  by 
the  minimal  stimulation.  The  movement  produced  by  minimal  stimula- 
tion has  been  termed,  by  Dr.  Beevor  and  myself,  the  primary  movement 
represented  in  that  part,^  and  the  subsequent  additional  movements  as 
secondary.  The  existence  of  the  experimental  fact  of  the  primary 
movement  and  the  close  correlation  of  neighboring  parts  is  unquestion- 
able, but  it  naturally  affords  material  for  divergence  of  opinion  in  its 
interpretation,  and  seems  to  the  writer  to  suggest  the  following  view  of 
the  manner  in  which  movements  are  represented  in  the  "  motor  "  cortex. 

Thus  we  are  justified  in  believing  that  in  any  given  part  of  the  cortex, 
as  minute  as  can -be  examined  experimentally,  there  is  represented  a 
definite  movement  or  combination  of  movements  of  a  definite  segment 
or  segments  of  one  or  both  of  the  opposite  limbs ;  such  movements  or 
combination  of  movements  being  the  primary  movement  as  defined  by 
Dr.  Beevor  and  myself,  and  being  elicited,  be  it  remembered,  by  minimal 
stimulation  only^  Further,  that  secondary  movements  are  due  to  the 
subsequent  invasion  by  the  discharge  of  nerve  energy  of  those  portions 
of  the  cortex  which  lie  nearest  to  and  are  in  close  relation  to  the  parts 
stimulated. 

Such  a  view,  of  course,  connotes  that  of  the  existence  of  a  close  com- 
missural connection  of  one  centre  with  another,  and  more  than  that,  of 
the  overlapping  of  the  borders  of  such  centres,  or,  in  other  words,  the 
commingling  of  neighboring  representations  of  movement. 

The  old  opposition  against  the  grand  truths  of  cerebral  localization, 
rested  upon  the  gratuitous  assumption  that  a  demonstration  of  the  re- 
presentation of  single  movements  of  single  muscles  was  necessary  to  the 
establishment  of  the  accuracy  of  the  theory.  And  this  species  of  criti- 
cism continued  to  exist  even  after  the  crushing  demonstration  by  Dr. 
Hughlings  Jackson,  that  representation  of  function  in  this  portion  (his 
"  middle  level ")  of  the  central  nervous  system  meant  representation  of 
movements,  and  not  of  muscles,  and,  indeed,  it  may  still  exist  in  the 
minds  of  some  of  those  who  forget  that  it  is  impossible  for  us  to  con- 
tract purposively  one  single  muscle  in  the  body. 

To  sum  up  the  foregoing :  in  seeking  for  the  most  profitable  utiliza- 
tion of  the  facts,  plentifully  derived  from  experiment  and  scantily  from 

^  For  the  introduction  of  these  terms  Dr.  Beevor  and  myself  are  responsible,  and  details  of  the  work 
upon  which  they  were  based  will  be  found  in  the  Proc.  of  the  Roy.  Soc,  188C,  and  Phil.  Trans.,  1887. 
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clinical  observation,  for  determining  the  situation  of  localities  of  definite 
function  (motor  only,  be  it  remembered),  it  is  clear  that  we  must  first 
picture  to  ourselves  very  distinctly  the  extent  of  cortex  in  which  definite 
segments  of  the  body  are  represented,  and  then  to  define  similarly  the 
areas  in  which  the  various  given  movements  are  represented. 

This  must  now  be  done  with  the  help  of  diagrams,  it  being  distinctly 
understood  that  the  lines  limiting  the  areas  of  representation  either  of 
segments  or  of  movements  are  purely  provisional,  though  founded  upon 
the  experiments  of  Dr.  Ferrier,  Professor  Schafer  and  myself,  Dr.  Beevor 
and  myself,  and  also  on  my  cases  of  operation  on  man.  To  be  strictly 
accurate,  judgment  respecting  such  limitation  of  "  centres  "  must  obvi- 
ously be  restricted  until  our  knowledge  of  the  degree  of  representation 
in  man  is  fully  ascertained. 

I.  The  Topographical  Relations  of  the  so-called  Motor 
Region  to  the  Exterior  of  the  Skull. 

In  accordance  with  the  object  of  this  paper,  it  will  now  be  best  to  de- 
scribe the  surface  markings  of  the  portion  of  the  head  inclosing  the  parts 
of  the  brain  under  discussion.  There  can  be  little  doubt  that  the  risk  of 
topographical  error  increases  in  measuring  from  below  upward ; — l.  e., 
in  mapping  out  the  convexity  of  the  calvaria  by  lines  drawn  upAvard 
from  a  line  carried  along  the  side  of  the  base  of  the  skull.  It  behooves 
us,  therefore,  to  seek  for  means  of  measuring  the  position  of  the  vertex 
parts  of  the  brain  from  fixed  points  in  the  middle  line. 

The  sutures  {vide  Fig.  2)  occupy,  of  course,  the  foremost  position 
among  the  poirits  d'appui  of  topography.  They  need  no  description 
here,  neither  is  any  detail  required  of  the  other  landmarks  on  the  ver- 
tex beyond  a  few  passing  notes.  Next  to  the  sutures  in  importance 
come  the  eminences,  and  the  so-called  motor  region  is  limited,  roughly 
speaking,  in  front  by  the  frontal  eminence  and  posteriorly  by  the 
parietal  eminence.  As  regards  these  eminences,  it  is  easy  to  determine 
by  taking  antero-posterior  and  supero-inferior  views  of  the  skull  from  a 
short  distance,  the  centre  point  of  the  elevation  in  each  case,  and  this 
spot  is  known  for  topographical  purposes  as  the  eminence  itself,  though 
the  descriptive  anatomist  would  also  include  the  sloping  sides  of  the  ele- 
vation. This  wider  view,  of  course,  is  useless  for  our  present  purpose^^ 
since  it  in  no  wise  defines  the  limits  of  the  eminences. 

Next  to  the  eminences,  of  course,  will  come  in  value  the  temporal 
ridges.  These  consist,  and  this  can  be  verified  on  almost  any  skull,  of 
two  well-marked  lines,  the  lower  of  which  has  alone  been  noticed  till 
recently.  This  low^er  one  is  the  more  strongly  marked,  it  is  continued 
upward  from  the  external  angular  process  of  the  frontal  bone,  limiting 
anteriorly  and  superiorly  the  deep  hollow  of  the  front  half  of  the  temple 
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fossa  and  following  a  semi-circular  course  along  the  lower  part  of  the 
parietal  bone  till  it  is  lost  just  above  the  attachment  of  the  pinna.  The 
])oint  where  it  crosses  the  coronal  suture  was  more  conveniently  and 

Fig.  2. 


This  figure,  from  a  photograph,  shows  the  head  of  a  cadaver  from  which  the  scalp  has  been  remoA'ed 
opposite  the  so-called  motor  region  of  the  brain.  For  this  photograph  and  that  of  Fig.  3,  I  am  verj 
greatly  indebted  to  my  friend  Dr.  Wilson,  Senior  Resident  Physician  to  the  National  Hospital  for  th» 
Paralyzed  and  Epileptic,  who  prepared  them  from  my  directions  under  circumstances  of  inconvenienca 
'  ud  special  diflBculty. 

S.  Edge  of  cut  scalp.  I.  T.  R.  Ridge  of  temporal  muscle, 
P.  Pericranium.  or  inferior  temporal  ridge. 

C.  Coronal  suture.  S.  Q.  Squamous-parietal  suture. 

S.  T.  R,  Ridge  of  temporal  fascia,  T.  M.  Temporal  muscle. 

or  superior  temporal  ridge.  T.  F.  Temporal  fascia. 

appropriately  termed  by  Broca  the  stephanion.  This  temporal  ridge 
marks  the  upper  border  of  the  attachment  of  the  temporal  muscle. 
Above  it  runs  a  second  ridge  or  line  also  commencing  anteriorly  at  the 
angular  process  of  the  frontal  bone,  but  soon  leaving  the  lower  temporal 
ridge,  until  opposite  the  middle  of  the  lower  border  of  the  parietal  bone 
it  is,  as  a  rule,  fully  one  centimetre  above  that  of  the  temporal  muscle. 
The  uppermost  ridge  marks  the  attachment  of  the  temporaF  fascia,  and, 
it  may  be  added,  the  periosteum  covering  the  bone  of  the  vertex  and 
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lower  down  beneath  the  muscle  is  more  firmly  attached  to  the  temporal 
ridges  than  elsewhere.  These  two  ridges  might  be  advantageously 
known  as  the  ridge  of  the  temporal  muscle  and  fascia  respectively 
(vide  Fig.  2).  All  these  points  can  be  made  out  on  the  living  subject 
and  with  greater  ease,  of  course,  if  the  head  be  shaved.  The  only 
difficulties  met  with  are  in  the  determination  of  the  coronal  suture  and 
the  temporal  ridges. 

The  coronal  suture  can  be  readily  made  out  in  most  cases  by  steadily 
pressing  the  scalp  with  the  thumb  backward  and  forward  over  its  sup- 
posed site.  With  a  little  practice  the  dentations  can  be  detected,  espe- 
cially just  above  the  stephanion.  The  bregma  being  easily  defined  by 
measurement  or  otherwise,  the  upper  third  of  the  coronal  suture,  which 
is  usually  very  difficult  to  feel,  can  be  filled  in  by  continuiug  upward 
the  line  of  the  lower  part  discovered  by  palpation.  We  shall  see, 
presently,  that  the  determination  of  the  coronal  suture  is  of  extreme 
importance. 

The  ridge  of  the  temporal  muscle  can  be  most  readily  determined  by 
telling  the  patient  to  shut  the  mouth  very  firmly :  the  temporal  muscle 
will  then  stand  out  in  relief  and  the  outline  of  its  upper  margin  becomes 
very  marked.  In  the  majority  of  instances  the  ridge  of  the  temporal 
fascia  can  be  felt  by  palpation.  If  not,  it  can  be  detected  as  being  the 
first  point  at  which  the  sloping  bones  of  the  roof  of  the  skull  become 
vertical  to  form  the  side  walls. 

In  some  instances  the  coronal  suture  cannot  be  detected  by  palpation, 
but  in  its  neighborhood  there  can  be  felt  a  rounded  ridge  which  is 
bounded  posteriorly  by  a  distinct  though  shallow  groove  occupying  the 
anterior  sixth  of  the  parietal  bone,  while  a  similar  but  less  marked 
groove  exists  on  the  frontal  bone  in  front  of  the  ridge  bearing  the  suture. 
The  finger  thus  starting  from  the  parietal  eminence  would,  if  carried 
forward,  first  gradually  pass  down  into  the  above-mentioned  groove, 
then  would  leave  that  crossing  the  ridge  containing  the  suture  and  lose 
itself  in  the  shallow  groove  on  the  frontal  bone  in  front  of  the  suture. 

There  is  one  line  of  suture  of  w^hich  no  mention  has  yet  been  made, 
which  is  at  the  same  time  perhaps  more  important  than  the  other,  viz., 
the  parieto-squamal  (of.  Figs.  2  and  3).  This  semicircular  suture  is> 
of  course,  buried  beneath  the  muscle  in  the  temporal  fossa,  and  attains 
its  greatest  height  in  a  vertical  line  drawn  in  front  of  the  articulation 
of  the  lower  jaw,  being  at  this  point  at  about  the  junction  of  the  upper 
and  middle  thirds  of  the  distance  between  the  ridge  of  the  temporal 
muscle  and  the  upper  border  of  the  zygoma.  The  H-shaped  junction  oi 
the  parietal,  great  wing  of  the  sphenoid,  the  frontal,  and  squamous  bones, 
marking  as  it  does  the  divergence  of  the  branches  of  the  Sylvian  fissure, 
was  termed  the  pterion  by  Broca,  and  forms  the  commencement  of  the 
squamous  suture. 
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The  external  relations  of  the  pterion  are,  of  course,  also  obscured  by 
its  being  covered  by  the  temporal  muscle,  but  the  sloping  transverse 
({.  e.,  antero-posteriorly  directed)  bar  of  the  H  indicating  the  sutural 
union  between  the  anterior  inferior  angle  of  the  parietal  and  the  upper 
and  posterior  border  of  the  great  wing  of  the  sphenoid  is  situated, 
generally  speaking  (i.  e.,  for  English  adults)  half  way  between  the 
stephanion  and  the  upper  border  of  the  zygoma,  the  measurement  being 
taken  along  a  line  drawn  vertically  to  the  zygoma  from  the  stephanion. 

The  Relation  of  the  Convolutions  of  the  "Motor"  Area  to 
THE  Prominences  on  the  Skull  just  Described. — The  first  fissure  of 
these  regions  to  be  determined  in  position  is  that  of  Rolando  (vide  Fig.  3). 
Hitherto  this  has  been  sought  for  by  erecting  verticals  from  a  horizontal 
base  line  drawn  through  the  external  auditory  meatus ;  but  these  lines, 
even  with  the  aid  of  the  instrument  of  Lucas-Championniere  and  others, 
are  liable  to  error,  from  which  it  is  believed  the  method  now  to  be  described 
is  comparatively  free.  The  better  plan  is  first  to  adopt  the  method  devised 
by  Professor  Thane,  of  University  College,  London,  for  locating  the 
upper  end  of  the-  fissure  of  Rolando.  His  plan  is  to  take  the  length  of 
the  middle  line  of  the  head  from  the  root  of  the  nose — i.  e.,  the  glabella — 
to  the  occipital  protuberance  or  inion  and  then  by  halving  the  result  to 
obtain  the  centre  of  the  middle  line  of  the  head.  The  upper  end  of  the 
fissure  of  Rolando  will  be  found  in  adults  to  be  situated  half  an  inch 
behind  this  centre-point  of  the  head.  The  only  possible  objection  to 
this  rule  can  be  that  the  definite  expression  is  introduced  in  terms  of 
inches.  But  from  numerous  observations  by  Professor  Thane  and  the 
writer  this  slight  drawback  has  been  found  to  have  no  practical  im- 
portance whatever.  In  very  many  cases  the  spot  indicated  by  this  plan 
will  be  found  to  be  exactly  the  upper  end  of  the  fissure.  Given  the 
commencement  of  a  fissure  at  its  highest  point  so  correctly,  it  is  obvious 
that  if  its  direction  is  at  all  constant  its  exact  position  must  be  easily 
discoverable  and  determined.  This  is  the  case.  Dr.  Hare,  of  Edin- 
burgh, has  shown  that  the  angle  which  the  fissure  makes  with  the 
middle  line  is  very  fairly  constant.  The  extremes  determined  by  him 
did  not  vary  more  than  a  few  degrees  and  the  mean  of  his  measurements 
was  sixty-seven  degrees.  To  facilitate  the  clinical  combination  of  the 
foregoing  facts,  I  have  caused  to  be  constructed  a  very  simple  instrument 
of  soft  iron  (nickelized)  consisting  of  a  long  (10  inch)  strip  one  centi- 
metre broad,  from  the  middle  of  which  branches  off  another  strip 
(about  6  inches  long),  the  two  making  an  angle  anteriorly  of  sixty-seven 
degrees.  On  the  short  arm  is  marked  on  both  sides  a  scale  of  inches 
commencing  half  an  inch  from  the  middle  line.  This  instrument  is 
used  thus :  The  long  arm  is  laid  upon  the  middle  line  of  the  head  which 
has  been  previously  marked  ;  the  angle  between  the  arms  is  then  made 
to  coincide  with  the  theoretical  situation  (Thane)  of  the  upper  end  of 
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the  fissure  of  Kolando ;  a  line  drawn  down  the  anterior  border  of  the 
short  arm  will  now  give  the  situation  of  the  fissure  perfectly  accurately 
for  the  upper  two-thirds  of  its  course.  The  fissure  of  Rolando,  however, 
is  not  a  perfectly  straight  line.  Both  in  the  monkey  (as  observed  by 
Beevor,  myself,  and  Hare)  and  in  man,  the  fissure  runs  downward  and 

Fig.  3. 


View  of  tho  same  bead  as  Fig.  2.  The  base  being  removed  by  a  vertical  saw-cut  through  the 
stephanion  (inferior),  by  another  along  the  squamo-parietal  suture,  by  one  parallel  to  the  fissure  of 
Rolando  and  just  in  front  of  the  parietal  eminence,  and  by  one  along  the  outer  border  of  the  sagittal 
euture. 


M.  Margin  of  the  hemisphere. 
S.  F.  S.  Superior  frontal  sulcus. 
S.  F.  G.  Superior  frontal  gyrus. 
M.  F.  G.  Middle  frontal  gyrus. 
P.  C.  S.  Precentral  or  vertical  siilcus. 
A.  F.  .\scending  frontal  gyrus. 
A.  r.  Ascending  parietal  gyrus. 
I.  P.  Intraparietal  sulcus. 


U.  Fissure  of  Kolando. 
S.  Fissure  of  Sylvius. 
T.  M.  Temporal  muscle. 
T.  F.  Temporal  fascia. 
S.  T.  R.  Superior  temporal  ridge. 
I.  T.  R.  Inferior  temporal  ridge. 
U.  Subordinate  sulcus  in  ascending  frontal  gyrus 
which  unites  the  phonatory  centre. 


forward,  but  when  about  opposite  the  lower  end  of  the  intraparietal 
sulcus  it  becomes  directed  more  vertically  as  it  approaches  the  Sylvian 
fissure.  It  thus  forms  a  slight  knee  at  this  part  of  its  course.  Both  in 
the  higher  and  lower  animals  the  amount  of  the  flexure  of  the  fissure 
varies  slightly  but  distinctly  in  diflferent  individuals.  For  this  reason, 
although  the  lower  end  of  the  fissure  does  not  vary  more  than  a  quarter 


HORSLEY,  TOPOGRAPHY  OF  THE  CEREBRAL  CORTEX.  853 

of  an  inch  in  a  horizontal  plane,  no  line,  more  or  less  vertical,  can  de- 
termine it  accurately.     Nor  is  one  necessary,  as  we  shall  see  directly. 

The  next  fissure  to  be  considered  is  the  fissure  of  Sylvius,  consisting 
as  it  does  of  a  short  anterior  and  long  posterior  branch,  and  forming  the 
inferior  and  to  a  slight  extent  the  anterior  limit  of  the  "  motor  "  region. 

It  has  already  been  seen  that  the  Sylvian  fissure  commences  at  the 
pterion,  the  anterior  branch  running  upward  and  forward  continuing,  as 
it  were,  the  line  of  the  sphenoido-squamous  suture  but  commencing  one 
or  two  millimetres  in  front  of  it.  The  posterior  branch  passes  upward 
and  backward  just  above  (on  the  average,  one-half  of  a  millimetre)  the 
squamo- parietal  suture  as  far  as  its  highest  point,  and  there  leaving  it 
continues  by  curving  slightly  upward  toward  the.  centre  of  the  parietal 
eminence,  which  it  nearly  reaches. 

By  reason  of  the  fact  that  this  extremely  important  fissure  gives  off 
no  branches  save  of  a  very  subordinate  character,  and  since  it  is  so  easy 
to  localize  its  position,  little  more  need  be  said  here  than  to  emphasize 
the  fact  that  the  anterior  branch  just  in  front  of  the  lower  end  of  the 
coronal  suture  -limits  the  so-called  motor  region  anteriorly,  while  the 
posterior  branch,  just  below  which  lies  the  squamo-parietal  suture,  bounds 
the  region  inferiorly. 

The  pre-central  or  vertical  sulcus,  is  the  next  important  cortical  land- 
mark to  be  studied.  This  sulcus  (not  a  fissure,  there  being  only  five 
fissures  in  the  brain,  viz.,  the  longitudinal  fissure,  the  Sylvian,  the  Rolan- 
dic,  the  parieto-occipital,  and  the  great  transverse  fissure  of  Bichat), 
unlike  the  fissure  of  Rolando,  runs  parallel  to  and  just  behind  the  coro- 
nal suture.  It  is  of  extreme  importance,  as  we  shall  see,  since  it  divides 
two  convolutions  of  very  different  functions,  and  because  it  has  on  either 
side  of  it  convolutions  in  which  most  extensive  representation  of  move- 
ment exists.  Following  the  coronal  suture,  it  then  runs  upward  and 
slightly  backward,  so  that  when  a  tangent  to  the  bregma  is  in  a  horizontal 
plane  it  does  occupy  a  very  vertical  position,  hence  its  second  but  inferior 
name  of  "  vertical "  (vide  ascending  frontal  convolution  infra).  This 
pre-central  sulcus,  as  a  rule,  reaches  to  about  the  centre  of  the  fissure  of 
Rolando,  and  from  it  diverges  forward  the  inferior  frontal  sulcus  about 
opposite  the  superior  temporal  ridge.  The  point  named  by  Broca,  the 
stephanion,  should  also  be  applied  to  the  point  Avhere  the  superior 
temporal  ridge  crosses  the  coronal  suture,  and  then  we  may  speak  of  the 
superior  and  inferior  stephanion.  In  some  skulls  these  two  are  practi- 
cally almost  identical,  owing  to  variations  in  the  attachment  of  the 
temporal  fascia  and  muscle  respectively.  Above  the  point  of  origin  of 
the  inferior  frontal  sulcus,  the  pre-central  sulcus  continues  half  way 
across  the  root  of  the  middle  frontal  convolution.  The  localization  of 
the  upper  part  of  the  pre-central  sulcus  is,  therefore,  an  ea("y  matter,  and 
further,  the  convolution  passing  around  its  lower  end,  and  separating  it 
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from  the  Sylvian  fissure,  is  very  frequently  of  the  same  breadth,  viz., 
about  one  centimetre,  which  may  practically  be  regarded  as  constant. 

It  will  be  best  now  to  consider  the  topographical  value  of  the  superior 
frontal  sulcus.  This  usually  fairly  constant  sulcus  commences  in  the 
ascending  frontal  convolution  about  midway  between  the  fissure  of 
Rolando  and  a  line  continued  upward  in  the  line  of  the  pre-central 
sulcus.  Its  commencement,  a  short  upw^ard  sloping  furrow,  is  thus  well 
behind  the  latter  sulcus,  and  is  readily  determinable  on  the  skull  after 
the  positions  of  the  fissure  of  Rolando  and  coronal  suture  have  been 
defined.  Both  superior  and  inferior  frontal  sulci  run  forward  and  slightly 
downward,  being  for  the  most  part  parallel  to  the  longitudinal  fissure, 
and  much  complicated  by  the  presence  of  many  secondary  branches. 
The  rest  of  the  frontal  division  of  the  so-called  "  motor "  region,  we  shall 
return  to  in  speaking  of  the  convolutions,  but  it  cannot  be  too  clearly 
understood  that  this  is  the  most  important  part  of  the  excitable  area  of 
the  cortex. 

Behind  the  fissure  of  Rolando  lies  the  intraparietal  sulcus.  This 
sulcus  is  noteworthy  as  forming  a  well-defined  posterior  limit  to  the 
"  motor  "  region.  It  can  be  discovered  externally  by  first  localizing  the 
position  of  the  fissures  of  Rolando  and  Sylvius,  and  although  it  gives  ofi* 
110  branches  beyond  very  subordinate  ones,  it  passes  from  the  parietal 
lobe  into  the  occipital,  aud  thus  limits  most  accurately  the  posterior 
border  of  the  "  motor  region."  Its  commencement  at  its  lower  end  has 
been  before  referred  to  as  being  opposite  the  knee-like  bend  in  the  fissure 
of  Rolando.  As  it  passes  upward  it  very  soon  tends  to  leave  the  fissure 
of  Rolando,  and  thus  forms  the  ascending  parietal  convolution,  the  sum- 
mit of  which  is  so  widened  as  to  receive  the  name  of  a  lobule,  namely, 
the  superior  parietal  lobule.  To  this  we  shall  presently  return,  as  its 
topographical  determination  externally  is  extremely  important.  The 
intraparietal  sulcus  turns  directly  backward,  below  the  horizontal  level 
of  the  superior  frontal  sulcus,  and  it  gradually  comes  to  run  more  or  less 
parallel  to  the  longitudinal  fissure,  passing  round  the  outer  end  of  the 
external  parieto-occipital  fissure  (which,  probably  in  man,  forms  the 
posterior  limit  of  the  vertex  border  of  the  "  motor  "  region),  and  termi- 
nates in  the  occipital  lobe.  In  the  first  part  of  its  course,  while  forming 
the  posterior  border  of  the  ascending  parietal  convolution,  the  sulcus  lies 
(externally)  midway  between  the  line  of  the  fissure  of  Rolando  and  the 
centre  of  the  parietal  eminence.  Further  up,  as  it  passes  backward,  it 
lies  midway^  between  the  longitudinal  fissure  and  the  centre  of  the 
parietal  eminence.     It  is  thus  easily  determined. 

The  parieto-occipital  fissure  may  be  briefly  referred  to  in  this  connec- 

1  The  commonest  line  (i.  e.,  form)  of  the  intraparietal  sulcus  has  yet  to  be  determined,  and  the  real 
breadth  of  the  ascending  parietal  gyrus  consequently  remains  unknown  also.  The  line  of  the  intra- 
parietal sulcus  may,  in  many  instances,  pass  closer  to  the  parietal  eminence  than  is  stated  above. 
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tion,  but  this  must  be  more  by  way  of  completeness  of  description  than 
from  absolute  knowledge  whether  it  really  does  form  a  landmark  of 
representation  of  movement  in  the  cortex  of  the  human  brain.  It  is  a 
small  fissure,  rarely  more  than  an  inch  in  length  in  the  adult ;  it  is 
directed  outward  and  slightly  forward,  thus  nearly  at  right  angles  to  the 
longitudinal  fissure  (into  which  it  opens),  and  it  lies  almost  invariably 
just  in  front  of  the  apex  of  the  lambdoid  suture  (usually  two  to  three 
millimetres  in  front  of  that  point). 

The  first  half  of  the  description  of  the  relations  betw^een  the  "motor" 
cortex  and  the  skull  being  thus  completed  by  the  study  of  the  sulci,  it 
remains  to  consider  briefly  the  convolutions  formed  by  them.  And  since 
the  size  and  proportions  of  the  convolutions  are  absolutely  dependent  on 
the  distribution  and  state  of  the  sulci,  little  remains  to  be  added  to  what 
has  been  said  above,  save  in  the  way  of  general  statements  in  especial 
reference  to  the  various  centres  of  representation  which  are  contained  in 
each,  and  in  noting  at  the  same  time  the  presence  of  those  secondary 
sulci  which  appear  to  have  a  power  of  restricting^  the  areas  of  repre- 
sentation. 

The  first  convolution  of  greatest  importance  is  the  ascending  frontal. 
Beginning  with  its  base  or  foot,  which  we  have  just  seen  to  be  covered 
by  the  anterior  inferior  angle  of  the  parietal  bone,  we  must  first  point 
out  that,  unfortunately,  there  prevails  some  indefiniteness  concerning 
the  terminology  of  this  important  spot.  Thus  the  gyrus  which  separates 
the  lower  extremity  of  the  fissure  of  Rolando  from  the  fissure  of  Sylvius, 
was  named  by  Broca  the  operculum,  but  apart  from  the  fact  that  Gra- 
tiolet  had  already  appropriated  this  expression  to  denominate  the  pos- 
terior border  of  the  external  parieto-occipital  fissure  in  monkeys,  it  was 
obviously  highly  undesirable  thus  to  name  specially  a  small  portion  of 
brain  surface  which  could  not  be  accurately  delimited.  Moreover,  the 
introduction  of  the  term  was  superfluous,  since  owing  to  the  fortunately 
very  distinctly  vertical  direction  of  all  the  principal  sulci  about  this 
spot,  there  is  no  difficulty  whatever  in  marking  off  the  foot  of  the 
ascending  frontal  convolution  by  simply  mentally  prolonging  the  fissure 
of  Rolando  posteriorly  and  the  pre-central  sulcus  anteriorly  into  the 
fissure  of  Sylvius. 

And,  of  course,  at  the  same  time  we  are  as  distinctly  defining  the  foot 
of  the  ascending  parietal  on  the  one  hand  and  the  hinder  end  of  the 
inferior  frontal  convolution  on  the  other. 

To  return  now  to  the  ascending  frontal,  w-e  note  that  in  man  the  foot 
of  this  convolution  is  sometimes  narrow,  unlike  the  homologous  structure 

1  In  speaking  thus  of  a  sulcus  restricting  representation  of  (motor)  function  it  must  be  here  stated 
that  excitation  by  faradism  of  the  walls  or  bottom  of  a  sulcus  evokes  no  movement,  and  further  that, 
as  is  well  known,  the  large  "motor"  corpuscles  of  the  fourth  layer  are  not  found  in  the  walls  deeper 
than  the  depth  of  the  cortex,  measuring  perpendicularly  to  the  surface  of  the  hemisphere. 
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in  monkeys,  a  very  suggestive  difference.  Although  it  may  be  narrow, 
this  foot  constantly  presents  a  partial  division  by  a  vertical  subordinate 
sulcus  (s.  s.  Fig.  1),  and  this  is  always  present  in  the  monkey,  in  which 
animal  it  has  a  very  decided  significance  (vide  page  357).  Opposite  the 
hinder  end  of  the  middle  frontal  convolution  the  gyrus  attains  its  greatest 
breadth,  and  narrows  again  very  markedly  opposite  the  hinder  end  of 
the  superior  frontal  sulcus,  this  narrowing  also  conditioning,  or  rather 
coinciding  with  a  difference  in  representation  of  function.  Above,  the 
gyrus  terminates  in  the  marginal  convolution. 

Unlike  the  two  great  central  gyri,  the  frontal  convolutions  present 
numerous  subordinate  sulci.  They  decrease  in  vertical  breadth  from 
below  upward.  The  inferior  frontal  gyrus  is  broader  posteriorly  where 
the  movement  of  the  head  and  eyes  is  represented,  and  Avithout  entering 
into  a  discussion  as  to  what  is  causative  of  the  greater  breadth  of  the 
base  of  the  frontal  lobe  as  compared  with  its  anterior  extremity,  we 
may  note  that  the  vertical  width  of  the  hinder  end  of  the  inferior 
frontal  convolution  is  correlated  with  the  upward  direction  of  the  ante- 
rior limb  of  the  fissure  of  Sylvius,  which  may  figuratively  be  regarded 
as  pushing  the  gyrus  upward.    (Vide  Figs.  1  and  2.) 

The  middle  frontal  convolution  preserves  its  breadth  fairly  constantly 
but  we  have  nothing  to  do  in  the  present  paper  with  the  consideration 
of  the  architectural  arrangement  of  the  forepart  of  the  frontal  lobe, 
since  that,  so  far  as  we  know,  is  not  "  motor,"  if  efferent  in  function. 

The  hinder  end  of  the  superior  frontal  convolution  is  limited  poste- 
riorly by  an  imaginary  line  drawn  from  the  hinder  end  of  the  superior 
frontal  sulcus  to  the  longitudinal  fissure,  and  parallel  to  the  fissure  of 
Rolando.  The  external  relations  of  these  parts  have  been  already 
dwelt  upon,  and  it  only  remains,  therefore,  to  state  that  this  gyrus  also, 
like  the  next,  though  narrower,  is  of  fairly  constant  breadth,  lying 
parallel  to  the  longitudinal  fissure. 

It  will  be  remembered  that  the  superior  longitudinal  sinus  lies  just 
to  the  right  of  the  middle  line,  so  that  its  left  border  is  almost  coincident 
with  the  exact  medial  line  of  the  head.  It  thus  necessarily  follows  that 
the  inner  border  of  the  right  hemisphere  will  lie,  as  a  rule,  just  outside 
Oi'  the  line  joining  the  ends  of  the  widest  denticulations  of  the  sagittal 
suture  :  while,  on  the  other  hand,  the  margin  of  the  left  hemisphere  will 
border  closely  on  the  middle  line. 

The  ascending  parietal  convolution  is  neatly  mjirked  out  by  the  intra- 
parietal  sulcus  behind,  and  the  fissure  of  Rolando  in  front.  Soon  aftCBpJ 
it  has  passed  the  genu  of  the  latter  fissure  it  widens  to  form  the  superior 
parietal  lobule,  as  before  mentioned,  and  by  reason  of  its  continuing 
posteriorly  with  the  occipital  lobe  around  the  outer  end  of  the  parietal 
occipital  fissure,  it  is  not  surprising  to  find  that  the  part  termed  this 
lobule  is  divided  by  subordinate  sulci.     In  the  monkey  there  is  a  small 
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and  subordinate,  but  remarkably  constant  sulcus,  on  a  level  with  the 
superior  frontal,  which  marks  off  a  small  portion  of  the  gyrus  anteriorly. 
This  sulcus  is  always  present  in  man,  and  according  to  the  degree  that 
it  is  developed  the  parietal  lobule  varies  in  shape.  The  exact  arrange- 
ment of  the  sulci  here  requires  further  attention. 

It  is,  of  course,  at  present  impossible  to  divide  the  lower  margin  of  the 
parietal  lobule  from  the  rest  of  the  convolution,  but  it  is  to  be  hoped  that 
localization  will  clear  up  this  problem  in  man  ere  long. 

Mesial  Surface. — The  only  part  of  the  mesial  surface  which  concerns 
us  at  this  present  time  is  the  marginal  convolution,  or,  more  strictly 
speaking,  its  posterior  half,  the  paracentral  lobule  being  included  in  the 
same.  The  external  topographical  anatomy  of  this  gyrus  is,  of  course, 
simply  that  of  the  border  of  the  hemisphere  mentioned  above. 

II.  The  Enumeration  and  Limitation  of  the  Areas  of  Repre- 
sentation OF  THE  Different  Parts  of  the  Body  in  the 
Gyri  thus  Topographically  Determined. 

We  are  now  in  a  position  to  set  before  ourselves  the  quality  and 
extent  of  the  representation  of  the  various  parts  of  the  body  in  this 
so-called  motor  region,  and  so,  knowing  where  each  primary  (see  page 
347)  movement  is  represented,  we  shall  be  able,  with  the  aid  of  the  topo- 
graphical facts  just  detailed,  to  picture  to  ourselves  the  seat  of  a  lesion 
which  has  revealed  itself  by  evoking  or  paralyzing  that  particular 
movement. 

In  discussing  the  manner  in  which  we  propose  to  regard  the  functional 

arrangement  of  the  convolutions,  reason  was  shown  (page  345)  for  figur- 

ug  to  the  mind  a  horizontal  division  of  this  region  of  the  brain;  and  in 

treating  of  the  exact  localization  of  function  in  these  parts  we  shall 

adopt  these  views  as  of  great  assistance. 

We  may  well  begin  the  consideration  of  the  extent  and  nature  of  the 
movements  represented  in  this  region  with  those  of  the  face  and  throat. 
If  a  line  (referred  to  before)  be  drawn  through  the  lower  end  of  the 
intraparietal  sulcus  and  through  the  genu  of  the  fissure  of  Rolando, 
thus  cutting  off  the  bases  of  the  ascending  convolutions,  it  will  indicate 
with  perfect  accuracy  the  region  in  which  the  facial  movements  blend 
with  those  of  the  upper  limb.  The  representation  of  the  movements  of 
the  face  and  throat  extends  from  the  line  just  mentioned  superiorly  to 
the  Sylvian  fissure  inferiorly,  and  from  the  pre-central  sulcus  with  its 
theoretical  inferior  continuation  anteriorly,  and  the  theoretical  extension 
of  the  intraparietal  sulcus  to  the  Sylvian  fissurejposteriorly.  The  exact 
details  of  the  representation  of  the  movements  of  the  face  and  throat 
have  not  yet  been  thoroughly  investigated  experimentally,*nor  (as  might 
have  been  anticipated)  has  clinical   observation   filled   up  the  blank. 
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Several  points  have,  however,  been  made  fairly  clear  by  the  work  of 
Dr.  Ferrier,  Professor  Schafer,  and  myself,  and  Dr.  Semon  and  myself. 
Further,  in  one  case  of  exploratory  operation  (Case  V.)  in  this  region 
the  writer  applied  the  faradic  current  (one  litre  bichromate  cell,  Du  Bois 
Reymond  induction  coil,  and  platinum  electrodes)  to  the  surface  of  the 
cortex  with  the  view  of  determining  the  limitation  of  the  representation  of 
the  region  of  the  face,  the  object  of  the  operation  being  to  excise  tliis  area. 
The  electrodes  were  applied  at  a  spot  in  the  foot  of  the  ascending  frontal 


Fig.  4. 


Representation  of  the  upper  face  and  angle  of  the  mouth. 

convolution,  at  that  point  which  is  the  junction  of  the  middle  and  upper 
thirds  of  the  facial  area,  the  effect  of  the  stimulation  being  the  produc- 
tion of  movement  of  the  jaw  toward  the  left,  and  of  the  left  angle  of  the 
mouth.^     It  is  in  the  upper  part  (vide  Fig.  4)  of  the  facial  area  that  the 

Fig.  5. 


Representation  of  the  vocal  cords  (adduction). 


movements  of  the  oppqgite  angle  of  the  mouth,  etc.,  viz.,  all  the  groups 
of  muscles  being  involved  which  make  up  what  is  clinically  known  as 


1  This  spot  was  clearly  the  seat  of  blending  of  the  contiguous  borders  of  the  facial  areas  shown  in 
Figs.  4  and  6. 
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the  lower  face,  are  represented.  The  remainder  of  the  region  for  the 
movements  of  the  face  may  be  conveniently  divided  into  thirds.  The 
anterior  third  (vide  Fig.  5),  according  to  the  investigations  of  Dr. 
Semon  and  myself,  being  the  seat  of  representation  of  the  movement  of 
complete  adduction  of  the  vocal  cords,  together  with  associated  move- 
ments of  other  parts  of  the  throat.     The  hinder  two-thirds  (^vicle  Fig.  6) 

Fig.  6. 


Representation  of  the  lower  face  and  floor  of  the  mouth. 

of  the  lower  portion  of  the  facial  region  is  the  seat  of  the  representation 
of  opening  and  shutting  movements  of  the  mouth  with  protrusion  and 
retraction  of  the  tongue  and  the  floor  of  the  mouth  (Ferrier,  Schiifer, 
and  myself).  In  accordance  with  what  has  been  said  before,  it  is  to  be 
clearly  understood  that  the  areas  of  representation  of  these  movements 
are  functionally  concentrated  in  the  parts  of  the  facial  region  indicated, 
but  that  each  blends  with  the  areas  surrounding  it,  there  being  no  sharp 
line  of  demarcation  between  them. 

The  next  area  in  topographical  order  is  that  for  the  upper  limb.  The 
movements  of  the  upper  limb  are  so  highly  specialized  in  monkeys  and 
in  man  as  to  occupy  an  extensive  area  of  cortex  in  their  representation, 
thus  the  movement  in  the  upper  limb — i.  e.,  of  one  segment  of  it  or 
another  can  be  elicited  by  irritating  any  part  of  either  of  the  ascending 
convolutions  from  the  line  just  mentioned  as  limiting  the  upper  border 
of  the  facial  region  to  a  line  continuing  backward  in  the  direction  of  the 
superior  frontal  sulcus.  And  yet  the  representation  of  the  upper  limb 
does  not  stop  here,  for  it  is  continued  over  the  superior  frontal  sulcus 
into  tlie  superior  frontal  convolution,  though  here,  as  we  shall  later  see, 
every  movement  of  it, — ^.  e.,  the  upper  limb — is  synchronously  accom- 
panied by  contraction  of  the  lower  limb.  Anteriorly,  the  upper  limb 
region  extends  into  the  middle  frontal  gyrus  for  about  its  posterior 
fourth  ;  the  anterior  half  of  this  forward  extension  being  also  blended 
with  the  representation  of  the  head  and  neck. 
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Now  this  very  extensive  and  important  area  has  recently  been  analyzed 
in  minute  detail  by  Dr.  Beevor  and  the  writer/  and  what  has  just  been 
stated  is  the  embodiment  of  the  results  thus  obtained.  And  in  thus 
summarizing  the  details,  it  may  be  expedient  to  call  to  mind  that  the 
object  of  the  present  paper  is  simply  to  show  clearly  which  parts  of  the 
limbs  are  most  represented  in  which  parts  of  the  area ;  or,  to  use  more 
popular  language,  to  demonstrate  which  are  the  "  centres  "  of  the  move- 
ments of  those  parts.  The  nature  of  the  differences  of  the  movement  of 
such  parts,  though  extremely  important,  is  yet  subordinate  to  the  ques- 
tion of  the  primary  representation  of  the  parts  moved  when  the  prac- 
tical needs  of  the  diagnostician  are  considered.  The  first  thing  to  be 
done,  therefore,  is  to  show  the  degree  to  which  the  various  segments  of 
the  limb  are  represented  in  the  area. 

Fig.  7. 


Representation  of  the  shoulder. 


Fig.  8. 


Bepresentatiou  of  the  elbow  and  wrist. 

Most  briefly  the  distribution  of  the  parts  amounts  to  this :  the  shoulder 
is  centred  in  the  upper  part  of  the  area,  the  elbow  next  below  and  pos- 


1  Proc.  Roy.  Soc,  1886. 
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teriorly,  the  wrist  next  below  and  anteriorly,  the  fingers  next  below  and 
anteriorly,  the  thumb  lowest  and  posteriorly.     In  other  words,  the  pri- 

FiG.  9. 


Bepresentation  of  the  thumb. 

mary  representation  of  (vide  Figs.  7,  8,  and  9)  the  various  segments  of 
the  limb  is  parallel  to  their  anatomical  arrangement — viz.,  from  above 
downward.  But  another  fundamentally  important  consideration  here 
intervenes  and  gives  a  very  definite  character  to  the  representation  of 
the  upper  limb.  This  is  the  fact  recognized  by  Dr.  Beevor  and  the 
writer,  that  the  elbow  and  wrist  are  hardly  ever  the  seat  of  primary 
movement  alone.  The  wrist  is,  of  course,  frequently  the  seat  of  primary 
movement,  as  may  be  seen  in  the  accompanying  diagram,  but  the  exist- 
ence of  its  own  primary  movement  is  evidently  conditioned  by  the 
necessities  of  the  nevey  absent  associated  movement  of  the  digits.  The 
elbow  very  rarely  ever  moved  primarily  in  association  with  other  parts. 
Viewing,  on  the  other  hand,  the  movements  of  the  limb  as  a  whole,  we 
find  that  there  is  hardly  one  in  which  the  elbow  and  wrist  do  not  take 
part.  Consequently,  we  conclude  that  these  central  joints  are  subordinate 
and  that  too,  to  the  shoulder  on  the  one  hand  and  to  the  digits  on  the 
other.  Finally,  we  have  represented  most  briefly  by  (vide  Figs.  7,  8, 
and  9)  diagrams  borrowed  from  the  paper  before  referred  to,  the  relative 
degree  to  which  the  various  joints  are  represented  in  the  upper  limb 
area;  the  darkest  shading  signifying  the  most  intense  representation, 
or,  as  it  would  be  popularly  termed,  the  centre  for  the  movement  of  that 
joint.  It  is  advisable  to  point  out  here,  that  the  transference  of  the  re- 
sults obtained  by  experimental  investigation  of  the  cortex  of  the  mon- 
key's brain,  to  translate  the  symptoms  arising  from  irritative  lesions  in 
the  human  cortex,  is  very  exact  and  reliable.  Nor  is  this  to  be  won- 
dered at,  since,  as  we  are  all  of  us  aw^are,  the  movements  of  the  upper 
limb  in  the  monkey  and  in  man  are  nearly  identical.  Confirmation  of 
the  truth  of  this  statement  is  furnished  by  three  cases  of  cerebral  tumor 
from  which  I  have  successfully  removed  the  growth,  localizing  the  same 
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by  the  aid  of  the  rules  given  in  this  paper.  The  situation  of  the  lesion  in 
each  case,  together  with  the  primary  movement  elicited  by  the  irritative 
effect  of  the  same,  is  given  in  the  accompanying  diagrams  (vide  Figs.  10, 
11,  and  12),  the  primary  movement  in  these  cases  meaning,  of  course, 
the  first  tonic  spasm  in  epileptic  fits  produced  by  the  lesion.  In  one 
case  (Case  IV.,  Fig.  10)  the  fits  began  with  flexion  of  the  shoulder,  the 

Fig.  10. 


Case  IV. 

remaining  segments  of  the  limb  being  affected  in  order  from  above  down, 
while  finally  the  leg  and  face  became  affected.  At  the  time  of  opera- 
tion there  were  absolute  hemiplegia  and  coma,  both  of  which  were  re- 
lieved by  removal  of  the  tumor,  which  weighed  four  ounces  and  clearly 
grew  in  the  corona  radiata  toward  the  cortex.  Full  details  will  shortly 
be  published.     In  another  (Case  II.,  Fig.  11)  the  fits  began  in  the 

Fig.  11. 


Case  II. 


thumb.  The  case  is  fully  described  in  the  Brit.  Med.  Journal  for  October 
10,  1886.  In  the  third  a  diffuse  tumor  (Case  X.,  Fig.  12)  invaded  the 
shoulder  region  and  caused  constant  clonic  spasm  of  the  shoulder-  and 
elbow-joints,  besides  severe  fits  beginning  in  the  shoulder.     Full  details 
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will  soon  be  published.  The  confirmation  of  the  accuracy  of  the  experi- 
mental diagnosis  really  rests,  of  course,  upon  the  fact  of  the  tumor,  etc., 
being  found  at  the  time  of  operation  exactly  where  it  was  before  deter- 
mined to  be. 

Fig.  12. 


Case  X. 

Leaving  now  the  areas  for  the  upper  limb,  and  crossing  therefore  the 
superior  frontal  sulcus,  we  come  first  into  a  region  where  the  representa- 
tion of  the  upper  limb  and  that  of  the  lower  limb  are  absolutely  blended. 
This  condition  exists  most  markedly  in  the  hinder  sixth  of  the  superior 
frontal  gyrus  abutting  on  the  upper  end  of  the  ascending  frontal  (vide 
Fig.  13).     This  latter  portion  of  cortex,  however,  really  forms  an  inte- 

FiQ.  13. 


Reproduction  of  the  combined  synchronous  action  of  both  limbs. 

gral  part  of  the  lower  limb  area,  esjDecially  the  same  extending  back 
behind  the  upper  end  of  the  fissure  of  Rolando  into  the  so-called  parietal 
lobule,  which  is  nothing  more  than  the  upper  part  of  the  ascending 
parietal  gyrus.  This  area  of  combined  action  of  the  limbs  is  a  very 
remarkable  one.  The  movement  of  the  upper  limb,  which,  be  it  remem- 
bered, is  absolutely  synchronous  with  that  of  the  lower,  consists  pri- 
marily and  essentially  in  what  is  known  to  anatomists  as  flexion  of  the 
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shoulder,  in  which  movement  the  humerus  is  brought  forward  in  a  plane 
parallel  to  that  of  the  middle  line  of  the  body.  Consequent  upon  this 
movement  of  the  shoulder  the  elbow  is  also  extended.  The  movement 
represented  in  this  region,  according  to  Dr.  Ferrier,  Functions  of  the 
Brain,  2d  ed.,  p.  481,  are  "  various  complex  movements  of  the  arms  and 
legs,  such  as  are  concerned  in  climbing,  swimming,"  etc. 

Dr.  Beevor  and  myself  are  about  to  publish  a  minute  analysis  of  all 
this  region,  the  function  of  which  is  so  interesting  as  well  as  important. 
The  representation  of  this  combined  movement  of  the  limbs  is  shown  in 
Fig.  13.     Further,  a  case  of  traumatic  epilepsy  (Case  I.,^  vide  Fig.  14), 

Fig.  14. 


Case  I. 

in  which  I  freely  removed  a  thick,  fleshy,  congested  scar  which  penetrated 
an  inch  into  the  substance  of  the  hemisphere,  exemplified  this  localiza- 
tion of  function,  since  the  primary  movement  in  the  epileptic  fit  com- 
menced in  the  complicated  manner  just  indicated,  the  lesion  being 
situated  at  and  around  the  hinder  end  of  the  superior  frontal  sulcus. 

In  a  similar  case,  though  not  so  perfectly  limited  (Case  X.,  vide  Fig. 
12),  in  which  I  removed  a  four  ounce  tumor  from  this  same  region,  a 
similar  primary  combined  movement  of  both  limbs  was  observed ;  addi- 
tional information  for  localization  purposes,  however,  being  supplied  by 
the  fact  that  more  recent  involvement  of  the  shoulder  area  was  producing 
constant  clonic  spasms  of  the  upper  segment  of  the  upper  limb. 

We  may  now  leave  the  topographical  diagnosis  of  lesions  along  the 
line  of  the  ascending  frontal  gyrus,  except  as  regards  its  summit — i.  e., 
immediately  in  front  of  the  upper  end  of  the  fissure  of  Rolando.  Here, 
as  has  just  been  remarked,  commences  the  representation  of  the  lower 
limb  only  (vide  Fig.  15),  and  the  primary  movement  of  this  part  is  that 
of  the  hallux.  This  functional  representation  is  continued  over  the 
margin  of  the  hemisphere  into  the  paracentral  lobule  (Schafer  and  the 

1  Vide  British  Medical  Journal,  October  10,  1886,  for  details. 
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writer),  but  the  especial  determination  of  the  representation  of  the  hal- 
lux will  be  fully  described  in  a  forthcoming  paper  by  Dr.  Beevor  and 
the  writer.     Meanwhile,  as  the  following  case  shows,  advantage  was  taken 


Representation  of  the  lower  limb.     h.  Focus  of  representation  of  the  hallux  (Beevor  and  writer.) 

of  the  knowledge  gained  by  the  incomplete  investigation  to  diagnosticate 
the  situation  of  a  cortical  lesion  and,  as  it  proved,  successfully.  I  owe 
the  opportunity  of  seeing  and  treating  the  case  to  the  kindness  of  my 
friend  Dr.  Savill,  medical  superintendent  of  the  Paddington  Infirmary. 

Case  VII.,  a  navvy,  was  struck  on  the  head  with  a  pair  of  tongs  eight 
or  nine  years  ago,  while  intoxicated,  no  obvious  injury  save  a  scalp 
wound  being  produced.  Traumatic  epilepsy  resulted,  the  primary  move- 
ment consisting  in  flexion  of  the  hallux  followed  by  the  gradual  flexion  of 
the  rest  of  the  lower  limb  and  that  followed  by  successive  invasion  of  the 
rest  of  the  body  in  the  usual  order.  The  fits,  however,  returned  with 
increasing  violence  and     e  came  under  the  care  of  Dr.  Savill  two  years 

Tig.  16. 


Case  VII. 


later.  When  the  writer  saw  the  patient  the  fits  were  of  the  same  char- 
acter as  heretofore.  The  skull  having  been  uninjured  by^the  accident, 
the  diagnosis  was  made  of  a  cicatricial  lesion  situated  (vide  Fig.  16) 


S66     HOKSLEY,  TOPOGRAPHY   OF  THE  CEREBRAL   CORTEX. 

about  the  upper  end  of  the  fissure  of  Rolando  invading  the  upper  end  of 
the  ascending  frontal  gyrus.  On  freely  opening  the  skull  and  dura  mater 
^  dense  and  cystic  cicatrix  was  found  at  this  spot  and  almost  completely 
removed  (a  small  portion  had  to  be  left  behind  in  consequence  of  the 
patient,  an  alcoholic  subject,  collapsing  at  this  stage  of  the  operation, 
rapid  completion  of  Avhich,  however,  effected  his  recovery).  Since  a 
week  after  the  operation  he  has  had  no  further  fits.  This  case  illus- 
trates the  truth  of  the  representation  of  the  hallux  being  situated  at  this 
point.  In  a  further  case  twice  referred  to  before  (Case  X.,  Fig.  12), 
recently  (five  weeks  ago)  operated  upon  by  the  writer,  a  tumor  (also 
weighing  four  ounces,  see  Case  IV.)  was  removed  and  with  it  the  cortex 
in  front  of  the  upper  end  of  the  fissure  of  Rolando.  The  only  permanent 
complete  paralysis  in  the  lower  limb  is  that  of  the  hallux.  The  repre- 
sentation of  the  lower  limb  only  was  described  by  Ferrier  as  situated  in 
the  upper  part  of  the  ascending  parietal  gyrus,  the  so-called  parietal  lobule. 
As  just  mentioned,  the  representation  of  the  lower  limb  was  also  found 
by  Schafer  and  myself  to  be  continued  over  into  the  mesial  surface  of  the 
hemisphere.  This  very  important  region  and  function  being  the  sub- 
ject of  further  investigation  still  incomplete,  must  now  be  left  in  order  to 
complete  the  discussion  of  the  function  of  the  posterior  border  of  the  so- 
called  motor  region  by  glancing,  in  way  of  review,  at  the  function  of  the 
ascending  parietal  gyrus,  while  as  has  just  been  stated,  the  upper  portion 
of  the  gyrus  forms  part  of  the  area  for  the  low^er  lirab  only.  It  was 
found  by  Dr.  Beevor  and  myself  (^Proc.  Roy.  Soc,  1886)  that  the  shoulder 
(adduction  with  retraction)  was  next  slightly  represented  in  the  superior 
parietal  lobule,  viz.,  in  the  horizontal  line  of  the  superior  frontal  sulcus 
oiontinued  backward.  Further,  that  the  rest  of  the  gyrus  as  far  as  the 
lower  end  of  the  intraparietal  sulcus  was  the  seat  of  representation 
(partly  combined)  of  the  elbow  and  wrist  in  the  upper  third — i.  e.,  of  the 
arm  area  and  of  the  thumb  and  index  in  the  remainder,  together  partly 
with  the  wrist  and  elbow  except  at  the  lowest  point,  see  Figs.  8  and  9, 
which  was  reserved  for  the  movements  of  the  thumb. 

We  are  now  left  with  the  consideration  only  of  the  representation  of 
the  head  and  neck  and  eyes. 

As  indicated  by  Ferrier,  the  area  of  representation  of  these  parts  oc- 
cupied almost  solely  the  middle  frontal  gyrus,  and  this,  no  doubt,  is  the 
focus  of  representation  of  the  movement  of  the  turning  of  the  head  and 
eyes  to  the  opposite  side,  but  a  minute  analysis  (by  Dr.  Beevor  and  my- 
self) to  be  published  shortly,  will  show  that  a  much  more  extensive  re- 
presentation as  indicated  in  Fig  17  exists. 

It  must  be  left,  for  the  present,  an  open  question  as  to  how  far  the 
representation  of  this  important  and  interesting  conjugate  movement 
extends  forward  in  the  frontal  lobe.  A  definite  answer  can  only  be 
given  when  the  homologies  between  the  sulci  and  the  frontal  lobe  in  the 


HORSLEY,  TOPOGRAPHY  OF  THE  CEREBRAL  CORTEX.     367 

Macaque  monkey  and  man  have  been  thoroughly  determined.  That 
this  area  of  function  is  continued  over  the  margin  of  the  hemisphere 
into  the  marginal  convolution,  has  already  been  shown  by  Professor 
Schiifer  and  myself."    {Proc.  Roy.  Soc,  1885.) 

Fig.  17. 


Eepresentation  of  the  head  and  neck  together  with  conjugate  deviation  of  the  eyes 

In  every  instance  the  head  and  neck  are  turned  to  the  opposite  side, 
and  in  some  parts  there  is  produced  at  the  same  time  or  later,  conjugate 
deviation  of  the  eyes. 

So  far,  scarcely  any  mention  has  been  made  of  the  topography  of  re- 
presentation of  the  other  trunk  muscles,  neither  has  notice  been  taken 
of  the  movements  of  the  organ  of  special  sense,  observed  by  Dr.  Ferrier 
on  exciting  those  portions  of  the  cortex  which  he  deemed  to  be  the  per- 
ceptive centres  of  those  special  senses.  It  will  be  remembered  that  the 
scope  of  this  paper  does  not  admit  of  a  discussion  of  these  latter  obser- 
vations. 

As  regards  the  trunk  muscles,  much  might  be  said,  but  reference  for 
detail  is  invited  to  the  above  mentioned  paper  in  the  Proc.  Boy.  Soc, 
1885.  It  is,  however,  worth  while  pointing  out,  psychologically  speaking, 
that  there  is  scarcely  ever  performed  a  highly  purposive  act  by  the  trunk 
muscles  only.  The  movements  of  the  trunk  are  simply  subordinate  to 
the  purposive  movements  of  the  limbs,  and  consequently  we  should  not 
be  surprised  to  find,  as  is  the  case,  how  extremely  small  a  portion  of  the 
cortex  is  sufficient  for  primary  representation  of  this  part  of  the  body. 
|An  illustrative  case  of  the  position  in  the  human  brain  of  the  areas  we 
lave  just  been  considering,  is  that  of  Case  III.,  in  which  a  man  had  been 
the  victim  of  traumatic  epilepsy  for  many  years  due  to  a  small  punctured 
''iracture  of  the  vertex  of  the  skull,  the  said  fracture  being  demonstrated 
externally  by  a  minute  depression  three  or  four  millimetres  broad.  The 
puncture  had  caused  splintering  of  the  inner  table,  laceration  of  the  dura 
mater,  and  partial  destruction  of  the  subjacent  cortex,  so  tlfat  at  time  of 
-operation  (eleven  years  later)  there  was  found  a  rough  ring  of  bone  on 
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the  inner  surface  of  the  skull  around  the  centre  of  the  fracture,  from 
which  a  sharp  and  corrugated  fragment  one  cm.  long  by  five  mm.  broad 
projected  downward  together  with  a  flap  of  entangled  and  torn  dura 
mater  into  the  wall  of  a  small  cystic  cavity  in  the  cortex  just  above  the 
junction  of  the  middle  and  posterior  thirds  of  the  superior  frontal  sulcus. 
This  fairly  extensive  lesion  (vide  Fig.  18),  which  was  freely  removed 

Fig.  18. 


Case  III. 

(the  result  being  cure  of  the  epilepsy),  was  thus  situated  at  the  point  of 
meeting  of  the  area  for  the  muscles  of  the  trunk,  of  the  area  for  raising 
with  protrusion  of  the  upper  limb,  and  of  that  for  turning  the  head  and 
eyes  to  the  opposite  side  of  the  body.  The  existence  of  such  a  lesion  was 
diagnosticated  from  the  fact  that  the  course  of  events  in  the  epileptic  fit 
began  with  an  aura  of  contraction  of  the  abdominal  muscles,  this  was 
followed  by  turning  of  the  head  and  eyes  to  the  opposite  side,  and  then 
there  occurred  the  raising  of  the  upper  limb,  The  exemplification  of  the 
topographical  relations  of  these  centres  was  thus  faithfully  demonstrated. 

Conclusion. 

As  expressed  at  the  outset,  the  object  of  this  note  was  simply  to  dis- 
cuss the  methods  employed  by  the  writer  in  topographical  diagnosis  of 
disease  of  the  so-called  "  motor  "  region  only  of  the  cortex  cerebri,  and, 
consequently,  nothing  more  than  a  mere  resume  of  the  facts  which  have 
been  found  useful  to  bear  in  mind  has  here  been  attempted. 

Indeed,  a  very  considerable  branch  of  the  subject  of  cerebral  localiza- 
tion has  only  been  glanced  at,  namely,  the  localization  of  the  represen- 
tation of  the  various  movements  of  the  joints — the  representation  of 
flexion  and  extension  respectively,  etc.  The  commencement  of  the 
consideration  of  this  division  of  the  subject  is  contained  in  the  papers  by 
Dr.  Beevor  and  myself,  and  to  these  reference  must  be  made,  as,  owing 
to  the  novelty  of  the  facts,  only  cautious  use  of  them  for  diagnostic  pur- 
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poses  is  possible,  and  for  this  reason  no  further  examination  of  this  point 
has  been  made  in  this  paper. 

Perhaps  the  peculiarly  wide  interest  attaching  to  the  subject  itself 
will  be  considered  an  adequate  cloak  for  the  bareness  with  which  the 
said  facts  have  been  presented. 


THE  DIEECT  ACTION  OF  ATEOPINE,  HOMATROPINE, 

HYOSCINE,  HYOSCYAMINE,  AND  DATUEINE  ON  THE  HEAET 

OF  THE  DOG,  TEEEAPIN,  AND  FEOG. 

By  H.  G.  Beyer,  M.D.,  M.E.C.S., 

PASSED   ASSISTANT   SURGEON  U.    S.    N.,    HONORARY   CURATOR,    SECTION  MATERIA  MEDICA, 
U.   S.    NATIONAL  MUSEUM. 

The  alkaloid  "  atropia "  was  discovered  about  fifty  years  ago  by 
Mein,  Hesse,  and  Geiger.  Since  that  time  a  host  of  experimenters  have 
been  engaged  in  the  investigation  of  the  action  of  this  drug. 

So  difficult  and  perplexing,  however,  has  been  the  study  of  its  physi- 
ological properties,  that  more  than  half  a  century  has  elapsed  without 
bringing  the  question  to  a  final  or  generally  satisfactory  issue,  notwith- 
standing the  fact  that  many  of  the  most  prominent  physiologists  of  the 
present  day  have  been  more  or  less  engaged  in  grappling  with  the 
problem. 

A  perusal  of  the  unusually  rich  literature  of  the  subject,  with  its 
numerous  controversies,  bears,  indeed,  ample  testimony  of  the  great  diffi- 
culty which  the  interpretation  of  even  the  most  simple  physiological 
phenomena  may,  at  times,  present,  and  points  out  the  many  dangers  of 
forming  erroneous  conclusions  from  apparently  the  most  precise  and 
accurately  performed  operations.  So  far  as  the  action  of  atropia  on  the 
heart  is  concerned,  the  best  authorities  still  differ  in  about  the  following 
points :  (1)  That  its  action  may  be  fully  explained  by  assuming  that  a 
paralyzing  influence  is  exerted  on  the  terminal  filaments  of  the  pneumo- 
gastrics ;  (2)  that  atropia  at  first  stimulates  and  then  paralyzes  these 
filaments;  and  (3)  that  it  not  only  paralyzes  the  terminal  filaments  of 
the  pneumogastrics,  but  also  stimulates  the  vasomotor  apparatus  of  the 
heart. 

From  some  of  my  former  experiments  with  atropia  on  the  heart  and 
bloodvessels  of  cold-blooded  animals,  I  was  led  to  conclusions  which 
differ  materially  from  those  which  are  generally  accepted  by  the 
majority  of  authors. 

The  results  thus  obtained  seemed  to  point  clearly  to  the  fact  that 
both  the  inhibitory  and  vasomotor  apparatus  of  the  heaft  became  ex- 
cited under  the  influence  of  atropia.     The  reduced  ventricular  rate  fol- 
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lowing  the  increased  rate  was  thought  to  be  the  result  not  only  of  the 
beginning  of  exhaustion  of  the  musculo-motor  apparatus  from  over- 
stimulation, but  also  of  a  still  existing  excitation  of  the  inhibitory  appa- 
ratus of  the  heart.  This  stage  of  atropine  poisoning,  however,  is  shortly 
followed  by  diastolic  arrest,  especially  in  warm-blooded  animals,  and  to 
suppose  that  the  inhibitory  nerve-apparatus  of  the  heart  is  still  in  a  state 
of  excitation  immediately  before  diastolic  arrest  is  produced  as  a  conse- 
quence of  musculo-motor  exhaustion  due  to  previous  over-stimulation 
by  atropia,  would  be  equal  to  assuming  that  the  inhibitory  nerve-appa- 
ratus had  never  been  paralyzed  at  any  time  before  the  death  of  the 
whole  heart,  but,  on  the  contrary,  continued  in  an  excited  state  until 
the  last;  in  other  words,  the  normal  influence  of  the  inhibitory  nerve- 
apparatus  over  the  heart's  action  is  merely  inhibited  by  the  over-excited 
condition  of  the  musculo-motor  apparatus  and  continues  inhibited  until 
the  latter  shows  signs  of  exhaustion. 

This  view  of  the  subject  being  clearly  opposed  to  most  of  the  at 
present  received  opinions,  and  the  best  authorities  still  differing  greatly 
among  themselves,  it  was  our  purpose  to  extend  and  enlarge  the  then 
limited  material  from  which  these  conclusions  had  been  drawn,  and  in- 
vestigate the  action  of  the  entire  atropine  group  on  the  heart  of  both 
cold-  and  warm-blooded  animals.  It  is  hoped  that  the  results  of  these 
investigations  may  prove  to  be  a  useful  addition,  to  our  knowledge  of  the 
physiological  properties  of  atropine  and  its  allies,  not  only  on  the  heart 
but  also  with  regard  to  its  general  action. 

The  method  which  was  employed  in  experimenting  on  the  frog  and 
terrapin  having  already  been  given  in  detail  in  some  of  the  previous 
papers  published  in  this  journal,  I  need  here  only  mention  the  various 
steps  for  the  successful  isolation  of  the  mammalian  heart  according  to 
Martin's  method,  at  the  same  time  referring  those  more  especially  in- 
terested to  the  more  detailed  account  published  by  Prof.  Martin  himself 
in  the  Transactions  of  the  Royal  Society,  Part  ii.,  1883. 

Isolation  of  the  Heart  of  the  Dog. — The  animal  having  been 
placed  under  the  influence  of  morphia,  is  fastened  to  a  dog-holder, 
tracheotomy  is  performed  and  a  canula  introduced  into  the  trachea. 
The  external  jugular  vein  is  then  dissected  out  and  a  canula  filled  with 
normal  salt  solution  introduced  with  its  open  end  pointing  toward  the 
heart.  Through  the  latter  canula  about  half  a  drachm  of  a  one  per 
cent,  solution  of  curare  is  injected,  after  which  injection  artificial  respi- 
ration is  commenced.  The  vagi  are  now  found  and  carefully  divided. 
Canulas  are  introduced  into  the  cardiac  end  of  both  common  carotids, 
the  arteries  being  clamped  on  the  cardiac  sides  of  the  canulse.  The  first 
two  pairs  of  costal  cartilages  are  now  cut  away  together  with  the  small 
piece  of  sternum  which  they  embrace.  Then  the  two  internal  mammary  j 
arteries  are  ligated  just  as  they  pass  forward  from  the  subclavians  towardj 
the  breast-bone.     The  whole  front  and  sides  of  the  thorax  are  now  cuts 
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away  and  the  right  subclavian  artery  dissected  out  and  tied  just  above 
the  point  where  it  separated  from  the  common  carotid.  The  superior 
vena  cava  is  next  prepared  and  a  ligature  placed  loosely  around  the 
vessel  for  subsequently  occluding  it  and  tying  a  canula  into  its  cardiac 
end. 

Proceeding  now  to  the  left  side  of  the  chest,  the  subclavian  artery  of 
that  side  is  ligated,  and,  the  left  lung  being  gently  held  aside,  the  arch 
of  the  aorta  is  isolated  and  cleared  just  beyond  the  origin  of  the  left 
subclavian ;  a  strong  ligature  is  placed  loosely  around  the  vessel  ready 
to  be  tightened.  The  azygos  vein  is  next  tied,  and  a  ligature  placed 
loosely  around  the  inferior  vena  cava  just  as  it  appears  above  the  dia- 
phragm. Finally,  a  canula,  previously  filled  with  warm  blood,  is  tied 
into  the  cardiac  end  of  the  superior  vena  cava,  and  the  animal  is  pre- 
pared to  be  transferred  into  the  warm,  moist  chamber  in  which  it  is  to 
remain  during  the  experiment. 

The  canula  in  the  superior  vena  cava  is  at  once  connected  with  the 
common  outflow-tube  of  several  Mariotte's  flasks,  which  contain  the 
blood  of  proper  temperature  intended  to  feed  the  heart.  The  clamps 
are  removed  from  the  carotids,  their  canulas  connected  with  the  outflow- 
tube,  which  communicates  wdth  a  mercury  manometer  writing  on  a  con- 
tinuous paper  roll.  The  ligatures,  which  were  but  loosely  placed  around 
the  aorta  and  inferior  vena  cava,  are  now  tightened;  the  heart  is  washed 
out  for  a  few  moments  with  the  blood  from  the  Mariotte's  flask  until  it 
is  free  from  clots,  and  at  last  the  outflow-tube  is  adjusted  so  as  to  secure 
the  proper  pressure  for  the  normal  working  of  the  organ.  The  tempera- 
ture of  the  circulating  fluid  may  be  read  off*  at  any  time  from  the  ther- 
mometer placed  into  the  common  outflow-tube. 

The  remainder  of  the  apparatus  consists  in  a  warm,  moist  chamber, 
which  must  be  large  enough  to  accommodate  the  animal  on  the  holder 
as  well  as  the  feeding  flasks.  The  supplying  flasks  stand  on  a  platform 
which  can  be  raised  or  lowered  according  to  the  requirements  of  the 
particular  case.  The  height  of  the  bottom  of  the  outflow-tube  above 
the  heart  of  the  animal  is  referred  to  in  the  experiments  as  the  venous 
pressure.  This  pressure,  after  once  being  adjusted,  generally  remains 
uniform  throughout  an  experiment,  and  is  the  same  for  all  the  flasks. 
The  outflow-tube,  which  is  connected  with  the  two  common  carotids,  and 
from  the  end  of  which  the  blood  pumped  around  flows  out,  and  may  be 
measured  at  stated  intervals,  is  raised  to  a  height  which  is  deemed  suflS- 
cient  to  maintain  a  normal  pressure  in  the  coronary  arteries.  Every- 
thing being  in  readiness,  observations  are  begun  a  few  minutes  after  the 
heart  has  performed  normal  work. 

The  drugs  which  were  employed  in  these  investigations  came  from  the 
firm  of  Parke,  Davis  &  Co.,  of  Detroit,  Mich.  Hyoscyari^ine,  hyoscine 
hydrobromate,  and  daturine  were  manufactured  by  the  firm ;    the  sul- 
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phate  of  atropine  and  homatropine  hydrobromate  had  been  obtained 
from  Merck's  establishment. 

Atropine  Group. — Chemically  speaking,  the  remedies  belonging  to 
the  atropine  group,  so-called,  as  atropine,  daturine,  hyoscyamine,  and 
hyoscine,  are  probably  all  identical.  Of  late  their  chemical  composition 
has  been  investigated  more  especially  by  Ladenburg,  whose  researches, 
however,  according  to  Harnack,^  have  not  as  yet  led  to  entirely  satisfac- 
tory results.  They  all  possess  the  common  formula,  Ci^HjgNOg,  and  have 
been  found  to  consist  of  a  basic  tropine  or  pseudo-tropine,  CgHjgNO,  and 
tropic  acid,  C^H^fi^,  which  has  been  artificially  produced  by  Ladenburg 
and  Rugheimer. 

By  boiling  these  alkaloids  with  acids  or  alkalies,  they  are  decomposed 
into  tropine  and  tropic  acid.  By  the  substitution  of  tropic  with  other 
acids,  Ladenburg  has  succeeded  in  producing  certain  semi-artificial  sub- 
stances, which  he  has  termed  "  tropeines." 

Atropine  is  found  in  atropa  belladonna,  datura  stramonium,  hyoscy- 
amus  niger,  and  duboisia  myoporoides.  Daturine  is  mentioned  as  being 
a  mixture  of  atropine  and  hyoscyamine.  Hyoscyamine  is  derived  from 
the  same  plants  as  atropine,  and,  like  it,  may  be  split  up  into  tropine 
and  tropic  acid,  but  these  products  were  formerly  known  as  hyoscine  and 
hyoscinic  acid.  Hyoscine  is  obtained  from  hyoscyamus  niger,  but  may 
also  be  derived  from  hyoscyamine ;  it  is  much  more  difficult  of  crystal- 
lization, is  isomeric  with  hyoscyamine,  and  decomposable  into  pseudo- 
tropine  and  tropic  acid. 

For  hyoscine,  Harnack  has  proposed  the  name  of  "  Sikeranine,"  on 
account  of  the  term  hyoscine  having  formerly  been  applied  to  one  of  the 
products  of  decomposition  of  hyoscyamine.  Homatropine  is  one  of  the 
semi-artificial  tropeins  obtained  by  the  action  of  amygdalic  acid  on 
tropeine,  thus  producing  oxytoluglytropein. 

So  far  as  their  action  is  concerned,  that  of  atropine  and  hyoscyamine 
is  supposed  to  be  identical,  the  two  drugs  differing  only  in  their  effects 
upon  the  central  nervous  system.  Hyoscine  is  said  to  act,  in  some 
respects,  stronger,  and  homatropine,  in  all  respects,  weaker  than  atro- 
pine. Tropine  is  said  to  have  no  effect  on  the  pupil,  and  in  the  experi- 
ments made  with  some  of  the  semi-artificial  atropines  (tropeines),  where 
tropic  acid  has  been  replaced  by  other  acids,  the  effect  upon  the  pupil 
was  found  to  be  either  v/holly  negative  or  very  much  modified.  These 
observations  are  of  considerable  importance,  for  if,  as  Gaskell  maintains, 
the  dilatation  of  the  pupil  is  an  active  phenomenon,  due  to  stimulation 
of  inhibitory  nerve-structures,  a  close  connection  between  the  action  of 
the  tropic  acid  molecule  contained  in  atropine  and  stimulation  of  in- 
hibitory nerve-structures,  seems  thereby  clearly  pointed  out.  The  un- 
doubted double  action  of  atropine   stimulating,   as  we  believe,  both 
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inhibitory  as  well  as  vasomotor  nerve-elements,  may  yet  find  a  satis- 
factory explanation  through  a  careful  study  of  the  relation  existing 
between  its  chemical  constitution  and  its  physiological  action. 

Literature  of  the  Physiological  Action  of  Atropia  on  the 
Heart. — According  to  Dr.  Lauder  Brunton,  atropia  paralyzes  the 
inhibitory  nerve-ganglia.  On  page  48  of  his  work  on  Pharmacology,  he 
states  that  both  atropia  and  curare  completely  paralyze  the  motor  or 
efierent  nerves ;  but,  while  a  very  large  dose  of  curare  is  required  to 
paralyze  the  cardiac  and  vascular  nerves,  a  very  small  dose  suffices  to 
paralyze  those  going  to  the  muscles.  On  the  other  hand,  an  enormous 
dose  of  atropia  is  required  to  paralyze  the  nerves  going  to  the  muscles; 
while  very  small  doses  are  sufficient  to  affect  the  nerves  of  the  heart 
and  of  other  involuntary  muscles;  so  that  we  get  rapid  circulation,  dila- 
tation of  the  pupil,  and  restless  delirium.  On  page  53  of  the  same  work, 
we  find  it  mentioned  that  atropia,  in  very  minute  doses,  renders  the 
pulse  slow ;  that  larger  doses  make  it  exceedingly  rapid ;  and  still  larger 
doses  render  it  slow  again.  The  accelerator  ganglia  are  said  to  remain 
uninfluenced  by  the  drug.  In  the  opinion  of  H.  C.  Wood  and  others, 
the  latter  ganglia  are  decidedly  stimulated  by  atropia;  and  Dr.  Roberts 
Bartholow%  in  the  fifth  edition  of  his  treatise  on  Materia  Medica  and 
Therapeutics,  page  435,  states  "that  in  some  subjects  a  decided  slowing 
of  the  heart  takes  place  immediately  after  the  administration  of  a  con- 
siderable dose  of  it  (hypodermatically),  and  in  all,  most  probably,  an 
instantaneous  retardation  of  the  pulse-rate ;  but  a  very  decided  rise  in 
the  number  of  pulsations  quickly  follows."  Bartholow,  like  Wood, 
believes  that  atropia  not  only  paralyzes  the  filaments  of  the  vagus,  but 
also  stimulates  the  cardiac  accelerator  nerves. 

The  question  naturally  arises.  How  are  we  to  account  for  this  primary 
slowing  of  the  heart's  action  which  follows  the  administration  of  certain 
doses  of  atropia?  Is  it  produced  by  the  stimulating  influence  which  the 
drug  exerts  upon  the  vagus-centre,  or  upon  the  peripheral  filaments,  or 
both?  In  the  work  of  Dr.  Lauder  Brunton,  already  referred  to,  we 
find  atropia,  hyoscyamine,  and  daturine  enumerated  among  those  sub- 
stances which  are  capable  of  stimulating  the  vagus-centre  in  the  brain, 
but  which  paralyze  the  inhibitory  ganglia  within  the  heart. 

The  peculiar  action  of  atropia  might,  therefore,  be  easily  explained 
by  its  power  of  stimulating  the  vagus-centre.  It  has  been  experimentally 
proven  by  injecting  atropine  into  the  carotids,  in  which  case  it  reaches 
the  brain  before  it  does  the  heart,  and  an  invariable  slowing  has  been 
found  to  take  place  when  the  drug  is  thus  administered.  But  w^hen 
atropia  is  administered  hypodermatically,  as  it  was  in  Bartholow's  cases, 
it  would  naturally  reach  the  heart  before  it  would  the  brain,  and  should, 
accordingly,  paralyze  the  terminal  filaments  of  the  vagf  in  the  heart 
before  it  could  stimulate  their  centres  in  the  brain.  In  this  manner, 
however,  no  slowing  of  the  heart's  action  could  take  place,  for  after  the 
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terminal  filaments  of  the  vagus  are  once  paralyzed,  no  amount  of  stimu- 
lation of  its  centres  in  the  brain  would  produce  the  slightest  effect. 
The  view,  therefore,  which  attributes  to  atropia  a  like  action  would  seem 
clearly  insufficient  to  account  for  all  the  phenomena  observed. 

Nothnagel  and  Rossbach^  explain  the  phenomena  as  being  due,  not 
only  to  an  excitation  by  atropine  of  the  vagus-centres  in  the  brain,  but 
also  to  a  similar  influence  on  its  terminations  in  the  heart.  According 
to  these  authors,  the  administration  of  large  doses  of  atropine  in  man, 
the  rabbit,  and  the  frog,  is  always  followed  by  a  transient  slowing  of  the 
pulse-rate,  which  is  usually  short  in  man,  but  which  may  at  once  culmi- 
nate in  diastolic  arrest  in  other  animals.  These  same  authors  further 
state  it,  as  the  result  of  numerous  experiments,  that  the  initial  retarda- 
tion is  quickly  followed  by  an  acceleration  of  the  pulse-rate,  which  may 
become  from  twice  to  three  times  that  of  the  normal ;  they  believe  that 
finally  we  have  paralysis  of  the  inhibitory  portion  of  the  vagus  nerves, 
so  that  their  stimulation  produces  acceleration,  rather  than  slowing. 

This  explanation  by  Nothnagel  and  Rossbach  met  with  great  opposi- 
tion on  the  part  of  Harnack,  according  to  whom  the  smallest  doses  of 
atropine  produce  paralysis  of  the  inhibitory  ganglia  of  the  heart  in 
warm-and  cold-blooded  animals  alike;  large  doses,  he  said,  paralyze 
the  heart  itself,  but  have  a  slightly  irritating  influence  on  it  before 
paralysis  occurs.  The  slowing  of  the  heart's  action  is  explained  by 
Harnack  as  due  to  the  paralyzing  influence  of  atropia  on  the  heart  itself. 
Harnack  is  very  decidedly  against  the  view  which  admits  that  atropia 
stimulates  the  vagus  in  the  heart;  he  even  denies  the  correctness  of  the 
explanation  given  by  Gnauck  for  the  primary  slowing  in  the  heart's 
action  produced  by  hyoscine  as  being  due  to  a  direct  stimulation  of  the 
inhibitory  ganglia  by  this  drug. 

The  controversy  seems  not  yet  closed  on  this  all-important  point, 
although  the  majority  of  physiologists  in  Germany  incline  toward  the 
explanation  of  the  primary  slowing  given  by  JSTothnagel  and  Rossbach, 
while  American  and  English  as  well  as  French  writers  appear  as  yet 
slow  in  accepting  it. 

According  to  our  conception  of  this  question,  there  is  no  point  in  the 
whole  history  of  the  physiological  action  of  atropia,  the  decision  of  which 
is  of  greater  importance.  Unless  we  know  whether  atropia  paralyzes 
or  stimulates  the  terminal  filaments  of  the  vagus,  and  under  what  con- 
ditiims  it  exerts  its  influence,  the  administration  of  the  drug  cannot  be 
said  to  rest  on  anything  like  a  scientific  basis.  In  reviewing  the  litera- 
ture of  the  subject,  we  find  the  best  authorities  almost  equally  divided. 
The  difficulty,  therefore,  of  the  correct  solution  of  the  question  seems 
fully  equal  to  its  importance.  No  matter  which  of  the  two  opposing 
views  we  may  hold,  we  find  ourselves  supported  by  experimental  evidence 
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of  the  first  quality,  and  neither  is  easily  set  aside.  Thus  the  well- 
known  experiments  of  Schmiedeberg  and  Koppe  on  the  antagonism  of 
atropine  and  muscarine,  and  those  of  Fraser  on  the  antagonism  between 
atropine  and  physostigmine,  which  latter  were  repeated  and  confirmed 
by  Lauder  Brunton,  are,  to  all  appearances,  so  strikingly  exact  as  to 
bear  almost  incontrovertible  testimony  of  the  fact  that  atropine  para- 
lyzes, and  at  no  time  stimulates,  the  terminal  filaments  of  the  vagus. 
Still  it  must  also  be  admitted  that  the  fact  that  atropine  antagonizes 
muscarine-standstill  need  not  necessarily  imply  that  atropine  paralyzes 
and  muscarine  stimulates  the  inhibitory  ganglia,  and  that  all  the  phe- 
nomena observed  depend  absolutely  on  such  action.  Again,  the  fact 
that  physostigmine  restores  the  normal  function  of  the  vagus  over  the 
heart  after  the  latter  had  been  atropized,  and  artificial  stimuli  could 
not  be  conveyed  to  it  through  its  fibres,  does  not  necessarily  imply  that 
atropia  had  paralyzed  and  physostigmine  restored  the  normal  function 
of  the  inhibitory  ganglia  of  the  heart,  and  our  experiments  will  show 
that  even  without  physostigmine  the  function  of  the  terminal  filaments 
and  ganglia  of  the  vagus  may  be  fully  restored  after  atropization.  No 
matter  what  the  explanation  may  be,  we  may  divide  the  action  of 
atropia  on  the  heart  into  three  distinct  stages,  namely:  (1)  The 
primary  slowing,  followed  (2)  by  an  acceleration,  which  again  is  suc- 
ceeded by  (3)  a  second  slowing,  which  may  be  either  followed  by  a  return 
to  the  normal,  or  terminate  in  diastolic  arrest.  These  three  well-marked 
stages  have  been  observed  by  all  those  who  have  subjected  the  drug  to 
careful  experimentation.  The  slowing  following  the  stage  of  accelera- 
tion has  been  commonly  observed  in  all  animals,  since  von  Bezold  and 
Bloebaum  first  called  attention  to  it ;  and  Mitchell,  Keen  and  More- 
house, and  other  clinical  observers  have  noticed  its  occurrence  in  man, 
in  whom,  as  a  rule,  it  returned  to  the  normal.  This  stage,  therefore, 
must  be  explained,  as  well  as  the  first  two  stages,  and  exhaustion  alone 
will  not  sufficiently  account  for  it.  In  presenting  the  experiments,  only 
those  will  be  giv^en  which  are  typical. 

Exp.  XXVI.— May  19,  1886.  Small  adult  dog.  Heart  isolated  at  3.20 
P.  M.  under  morphine  and  curare.  Venous  pressure  22  c.  m.  Arterial  pressure 
equal  to  140  m.m.  mercury.  Normal  nutrient:  defibrinated  calf's  blood. 
Atropine  sulphate  used  in  the  proportion  of  1  grm.  dissolved  in  4000  of  calf's 
blood. 

_.  -.^      ,,  ,Tr    ,  .  m  X.I,.     J     The  circulating  fluids  were  supplied  to  the  heart 

Time      No.  of  beats    Workinc.c.     Temp,  of  blood         at  the  time  mentioned  on  the  same  line  in  the 
P.M.         in  30  sec.        per  30  sec.  in  Cent.  firet  column. 

3.22  80  100                      35°              Under  normal  blood. 

2:i  80  100 

24  80  100 

25  81  102 

26  81  105  35  On  atropized  blood. 

27  81  100 

28  66  85  ...  On  normal  blood. 

29  60  :  .30  40  ...  Auricles  contracting  twice,  ventricles  once. 

30  60  :  30  0  ...  Heart's  action  very   irregiflar,  piessure  going 

down    rapidly.     Arrested   in    diastole;    slight 
kneading  still  followed  by  solitary  contractions. 

31  ...  0  35 
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Exp.  XXVII.— May  19,  1886.  Small  adult  dog.  Under  morphia  and 
curare.  Heart  isolated  at  4.16  P.  M.  Venous  pressure  22  c.  m.  Arterial  pres- 
sure equal  to  140  m.m.  mercury.   Normal  nutrient :  defibrinated  calf's  blood. 

fii     /I      The  circulating  fluids  were  supplied  to  the  heart 
Temp.  01  blood         ^^  ^^le  time  mentioned  on  the  same  line  on  the 
in  Cent.  g^gt  column. 


Time 

No.  of  beats 

"Work  in  c.c 

P.M. 

in  30  sec. 

per  30  sec. 

4.20 

74 

110 

21 

74 

112 

22 

73 

108 

23 

73. 

108 

24 

73 

106 

25 

70 

120 

26 

67 

126 

27 

71 

128 

28 

70 

136 

29 

70 

124 

30 

70 

128 

31 

65 

138 

32 

66 

144 

S3. 

67 

136 

34 

68 

130 

35 

68 

126 

36 

70 

116 

37 

72 

102 

38 

74 

102 

39 

72 

102 

40 

72 

130 

41 

72 

128 

42 

71 

130 

43 

73 

130 

44 

73 

90 

45 

70:35 

54 

46 

62  :28 

20 

47 

... 

0 

36° 


36 


36 


36.5 


36.5 


37 


Under  normal  blood. 

On  atropized  blood,  1  :  8000. 

On  normal  blood. 

On  atropized  blood,  1  :  8000. 


On  normal  blood. 


On  atropized  blood,  1  :  8000. 


Auricle  contracting  twice,  ventricle  once. 

Heart  action  irregular ;  distended. 

Stop|ted  pumping  wound  :  pressure  sinks;  arrest 
quickly  takes  place  ;  cutting  away  pericardium 
negative ;  slight  kneading  still  followed  by 
solitary  contractions. 


Exp.  XXX. — Terrapin,  1605  grms.  Calf's  blood  and  Kinger's  saline  (1 :  1^). 
Inflow  canulas  in  left  superior  vena  cava  and  inferior  vena  cava.  Outflow 
canulas  in  right  aorta  and  pulmonary  artery.  Venous  pressure  4  cm. 
Arterial  pressure  30  c.  m. 


On  atropized  blood,  0.04  :  100  c.  c. 
Auricles  contract  twice  to  ventricles  once. 
On  normal  nutrient. 


Time 

Rate 

Work  in  c.c. 

Temp. 

p.  M. 

per  min. 

per  min. 

Cent. 

2.24 

30 

55 

20° 

27 

31 

55 

32 

31 

56 

35 

31 

56 

••• 

36 

31 

52 

37 

31 

53 

38 

30:15 

56 

... 

39 

30  :15 

55 

40 

30  :  15 

52 

41 

30:15 

62 

20 

43 

30:15 

56 

44 

30 

57 

50 

30 

63 

57 

32 

62 

... 

58 

32 

60 

59 

31 

49 

8.00 

31 

49 

03 

30:  15 

? 

... 

05 

30:15 

53 

10 

30:15 

52 

15 

31 

53 

20 

20 

31 

55 

25 

31 

54 

30 

31 

... 

... 

35 

31 

36 

30:15 

... 

... 

37 

30:15 

38 

30  :  15 

39 

30  :15 

40 

30:15 

20 

... 

On  atropized  blood,  0.03  :  100  c.  c. 


Auricles  contract  twice,  ventricle  once. 


On  atropized  blood,  0.08  :  100  c.  c. 
On  normal  blood  mixture. 


Heart  still  in  good  condition.    Experiment  dis- 
continued. 


Exp.  XXI.— May  12, 1886 
Heart  isolated  at  2.38  p.  m. 


.   Small  adult  dog.   Under  morphine  and  curare 
Venous  pressure  26  c.  m.     Arterial  pressure  144 


i 
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m.  m.  mercury.    Calf's  blood  the  normal  nutrient, 
in  different  degrees  of  strength. 


Homatropized  blood  used 


Time 

No.  of  beats 

Work  in  c.c, 

p.  M, 

in  30  sec. 

per  30  sec. 

2.49 

81 

146 

60 

81 

146 

51 

81 

142 

52 

82 

146 

53 

82 

148 

54 

89 

152 

55 

86 

66 

86 

156 

58 

82 

150 

59 

84 

148 

3.00 

86 

144 

01 

88 

140 

03 

88 

ie4 

04 

90 

162 

06 

89 

173 

07 

89 

173 

08 

90 

175 

09 

91 

180 

10 

90 

178 

11 

88 

174 

12 

90 

13 

90 

14 

90 

144 

16 

90 

136 

17 

88 

130 

18 

89 

19 

88 

-  128 

20 

86 

86 

21 

84 

74 

22 

84 

106 

23 

84 

114 

24 

84 

128 

25 

84 

140 

26 

83 

140 

27 

85 

140 

28 

85 

139 

29 

85 

120 

30 

84 

31 

84 

120 

32 

82 

120 

33 

83 

120 

34 

84 

122 

35 

84 

124 

36 

83 

112 

37 

82 

106 

38 

82 

98 

39 

82 

96 

40 

82 

41 

81 

94 

42 

80 

82 

43 

80 

82 

46 

82 

78 

48 

82 

77 

50 

81 

74 

51 

81 

52 

82 

96 

63 

84 

80 

54 

84 

76 

55 

83 

70 

56 

84 

66 

57 

85 

56 

68 

86 

54 

59 

87 

4.00 

84 

40 

01 

84 

32 

03 

82 

24 

05 

76 

10 

The  circulating  fluids  were  supplied  to  the  heart 
Temp,  of  blood        g^^^  ^jjg  jimg  mentioned  on  same  line  in  the  first 
in  Cent.  column. 


35° 


35 


36 


37 


37 


37.5 


37.5 


38 


38 


38 


38 


38 


Under  normal  blood. 

On  homatropized  blood,  1  :  6000. 
On  normal  blood. 

On  homatropized  blood,  1  :  6O0O. 

On  pure  blood.  . 

On  homatropized  blood,  1  :  6000. 

On  normal  blood. 

On  homatropized  blood,  1  :  2000. 
On  normal  blood. 

On  homatropized  blood,  1  :  4000. 


On  normal  blood. 


On  homatropized  blood,  1  :  4000. 


Beginning  irregular  heart's  action. 

Great  distention,  followed  by  arrest.  Slight 
kneading  followed  by  single,  though  ineffec- 
tual contractions. 


In  Experiment  XXVI.  very  strongly  atropized  blood  was  used,  and 
the  effect  produced  by  it  was,  accordingly,  very  marked.  During  the 
first  five  minutes  of  observation,  while  the  heart  was  working  under 
normal  calf's  blood  of  the  temperature  of  35°  Cent.,  the  rate  kept  at  80 
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to  81  beats  per  thirty  seconds,  and  the  amount  of  blood  pumped  round 
in  half  a  minute  varied  from  100  to  105  c.  c.  From  3  h.  26  m.  to  3  h. 
28  m.,  judging  from  the  quantity  of  blood  which  ran  through  the  heart 
during  these  two  minutes,  the  latter  had  been  exposed  to  the  influence 
of  about  0.05  grm.  of  the  sulphate  of  atropia.  The  rate  was  quickly 
reduced  from  81  to  66  beats  in  thirty  seconds,  the  work  done  from 
105  c  c.  to  40  c.  c.  for  the  same  period  of  time ;  then  the  heart's  action 
became  irregular,  the  auricles  beating  at  the  rate  of  60  times  to  the 
ventricle  30  times,  the  work  being  nil;  at  last  the  action  of  the  heart 
became  still  more  irregular,  the  pressure  suddenly  went  down,  and  dias- 
tolic arrest  ensued,  mechanical  stimulation,  however,  still  being  followed 
by  single,  and  not  very  powerful  contractions.  This  is  the  typical  result 
which  follows  the  admission  of  strongly  atropized  blood  into  the  mam- 
malian heart. 

In  Experiment  XXVII.  atropized  blood  of  only  half  the  strength  of 
that  used  in  the  preceding  experiment  was  employed,  and  the  result,  as 
may  be  seen,  is  quite  different.  An  increase,  instead  of  a  decrease,  in 
the  amount  of  work  done  may  be  noticed,  accompanied  by  a  slight 
decrease  in  the  rate,  followed  by  an  attempt  on  the  part  of  the  latter  to 
return  to  the  normal.  All  this  occurs  while  atropized  blood  is  still  circu- 
lating through  the  heart,  but  becomes  much  more  apparent  after  this  is 
withdrawn,  and  normal  blood  is  again  allowed  to  flow  through.  Finally, 
after  repeated  atropization,  we  obtain  the  effect  of  large  doses  of  atropine 
on  the  heart,  namely,  rapid  reduction  of  rate  and  work,  irregularity  in 
its  action,  and  arrest  in  diastole. 

In  these,  as  well  as  in  other  similar  experiments,  after  diastolic  arrest 
was  apparently  complete,  gentle  kneading  of  the  ventricle  was  still  fol- 
lowed by  contractions,  showing  that  the  muscular  substance  of  the  heart 
was  still  in  possession  of  a  certain  amount  of  irritability. 

In  all  the  experiments  made  with  homatropine  on  the  mammalian 
heart,  its  effects  were  found  to  be  identical  with  those  of  atropine  used 
in  very  small  doses.  Its  influence  upon  the  inhibitory  nerve-apparatus 
of  the  heart  is  decidedly  less  powerful  than  that  of  atropine,  which  is  in 
apparent  accordance  with  its  effect  upon  the  pupil,  which  is  but  tran- 
sient when  compared  with  that  of  atropine.  Experiment  XXI.  has 
been  selected  to  represent  the  typical  action  of  homatropine  on  the 
mammalian  heart,  as  well  as  that  of  very  small  doses  of  atropine.  An 
examination  of  this  experiment  shows  that  during  the  first  three  obser- 
vations which  were  made  with  homatropized  blood,  the  rate  is  slightly 
increased,  and  the  work  done  very  considerably  augmented.  Homatro- 
pized blood  of  the  strength  of  1 :  2000,  however,  invariably  reduces  both 
rate  and  the  work  done,  while  when  it  is  used  in  the  proportion  of  1 :  4000, 
or  even  less  strong,  it  produces  the  opposite  effect.  Blood  of  this  strength 
was  kept  circulating  through  the  heart  for  15  minutes,  and,  while  no 
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increase  in  the  rate  or  the  work  done  was  noticed,  both  were  only  very 
slowly  and  gradually  reduced,  the  former  from  85  to  80,  the  latter  from 
140  to  82  c.  c.  per  30  seconds.  Atropized  blood  of  the  same  strength  in 
all  the  experiments  made  with  it  on  the  mammalian  heart,  never  failed  to 
produce  diastolic  arrest  within  three  to  four  minutes.  The  most  marked 
feature,  however,  in  the  effect  produced  by  very  small  doses  of  atropine 
or  medium  doses  of  homatropine,  is  an  acceleration  in  the  heart's  action, 
followed  by  a  slowing,  instead  of,  as  is  the  case  with  the  medium  doses 
of  atropine,  at  first  a  slowing,  followed  by  an  increase  in  the  rate.  This 
apparently  contradictory  result  will  be  explained  satisfactorily  later  on. 

Experiment  XXX.  on  the  heart  of  the  terrapin,  represents  but  a  por- 
tion of  an  experiment  published  elsewhere,  but  which,  nevertheless,  may 
with  propriety  be  reproduced  here,  for  the  reason  that  it  represents  in  a 
typical  manner  the  effect  produced  by  large  drops  of  atropine  on  the 
heart  of  cold-blooded  animals.  The  point  which  it  is  desirable  to  empha- 
size, is  the  reduction,  by  certain  definite  doses  of  atropine,  of  the  rate  of 
the  ventricle,  that  of  the  auricles,  though  much  weakened,  remaining 
numerically  unchanged.  It  happens,  after  atropized  blood  of  about  the 
strength  of  that  used  in  this  experiment  has  circulated  through  the 
heart  a  certain  length  of  time,  that  there  follows  a  period  during  which 
the  rate  of  the  ventricle  becomes  just  half  that  of  the  auricles.  This 
change  in  the  ventricular  rate  comes  on  suddenly  as  a  rule.  After 
awhile,  however,  atropized  blood  being  kept  on,  the  ventricular  rate  is 
still  further  reduced,  and,  finally,  diastolic  arrest  of  the  entire  heart 
ensues.  During  this  stage  of  atropization,  the  ventricle  is  from  twice  to 
three  times  its  normal  size,  but  the  work  done,  in  spite  of  the  reduced 
rate  of  contraction,  is  generally  increased.  In  some  of  my  former  experi- 
ments with  regard  to  this  point,  published  in  the  Proceedings  of  the  U.  S. 
National  Museum  for  1855,  the  work  done  by  the  heart  during  this  stage 
is  increased  100  per  cent.  Atropized  blood  being  withdrawn  and  normal 
blood  readmitted,  the  ventricle,  after  a  short  time,  will  be  found  to  resume 
its  normal  number  of  contractions  in  as  prompt  a  manner  as  it  passed 
from  the  normal  to  the  reduced  rate.  This  singular  phenomenon  may 
be  reproduced  many  times  during  the  course  of  a  single  experiment,  and 
the  dose  of  atropine  producing  it,  so  graduated  as  to  keep  it  up  any 
desired  length  of  time. 

It  is  a  remarkable  fact,  that  very  small  doses  of  the  drug  never  pro- 
duce this  effect.  Atropized  blood,  mixed  in  the  proportion  of  1  :  10,000, 
may  be  allowed  to  circulate  through  the  heart  for  several  hours  in  succes- 
sion, and  no  such  result  will  follow,  even  if  the  heart,  during  that  time, 
has  been  exposed  to  the  influence  of  a  much  larger  total  amount  of 
atropia  than  would  suffice  to  produce  it  when  used  in  a  more  concen- 
trated form.  Under  these  circumstances  the  rate  is  increased  from  three 
to  five  beats  per  minute,  the  size  of  the  entire  heart  undergoes  great 
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reduction,  its  systole  is  lengthened,  its  diastole  correspondingly  shortened, 
the  work  done  greatly  reduced  in  amount.  This  condition  may  go  on 
until  it  almost  resembles  one  of  systolic  arrest,  the  diastole  becomes  com- 
pletely abolished,  and  no  blood  whatever  is  being  pumped  around.  Small 
doses  of  atropine,  therefore,  produce  an  apparently  opposite  result  from 
that  which  is  produced  by  large  doses,  and  this  is  a  point  upon  which  it 
is  desired  to  lay  particular  stress  in  this  connection. 

Thus  Bowditch  and  Luciani  found  the  contractions  both  of  the  frog's 
heart  containing  the  ganglia  and  of  the  apex  alone,  were  rendered  more 
powerful  by  atropine,  while  Gnauck,  on  the  contrary,  found  that  the 
contractions  of  the  ventricle  were  diminished  both  by  atropine  and  hyos- 
cyamine.  Kronecker  and  Schapiro  believed  that  they  had  found  that 
both  these  apparently  contradictory  results  were  correct,  but  at  different 
temperatures.  They  state  that  when  the  temperature  is  low  (70-80°  C.) 
the  ventricular  contractions  are  enlarged  by  atropine,  but  diminished  by 
it  when  the  temperature  rises  above  15°  C.  We  believe  that  this  expla- 
nation is  insufficient,  if  not  entirely  wrong.  The  phenomena  observed 
by  Kronecker  and  Schapiro  depend  entirely  on  the  temperature  of  the 
heart,  or  the  circulating  medium,  and  have  little  or  nothing  to  do  with 
the  action  of  atropine  on  that  organ.^  From  the  experiments  which  are 
here  published,  as  well  as  elsewhere,  it  is,  I  think,  clear  that  the  differ- 
ence in  the  character  of  the  contractions  observed  by  Bowditch  and 
Luciani  on  the  one  hand,  and  Gnauck  on  the  other,  as  to  the  effect  of  atro- 
pine on  the  heart,  is  a  matter  of  dose  of  the  dnig  rather  than  of  temper- 
ature. In  experimenting  on  the  heart  with  circulating  media  of  different 
degrees  of  temperature,  it  will  be  found  that  those  of  low  temperature 
will  cause  a  reduction  in  the  rate  as  well  as  an  increase  in  the  size  of  the 
contractions,  and  viee  versa.  The  heart,  therefore,  in  this  respect,  and 
under  the  influence  of  blood  of  different  degrees  of  temperature,  behaves 
somewhat  similar  to  what  it  does  when  under  the  influence  of  different 
doses  of  atropine,  larger  doses  of  atropine  corresponding  in  their  effect 
to  circulating  media  of  low  temperatures,  the  smaller  ones  to  circulating 
media  of  higher  temperatures,  and  this,  perhaps,  explains  the  errors 
made  by  Kronecker  and  Schapiro. 

Exp.  XII. — April  29, 1886.  Dog,  5400  grms.  Under  morphine  and  curare. 
Heart  isolated  at  4.35  p.  m.  Calf's  blood.  Venous  pressure  16  c.  m.  Arterial 
pressure  138  m.  m.  mercury  at  start.     Hyoscinized  blood,  1  :  4000 

Time      No.  of  beats    Workinc.c.     Temp,  of  blood 


P   M. 

per  30  sec. 

per  30  sec. 

in  Cent. 

4.39 

85 

75 

40° 

Under  normal  blood. 

40 

85 

75 

41 

85 

75 

42 

84 

76 

43 

85 

78 

40 

On  hyoscinized  blood. 

44 

80 

50 

45 

78 

34 

46 

74 

26 

... 

On  normal  blood. 

1  See  the  author's  explanation  of  the  influence  of  blood  in  different  degrees  of  temperature  on  th< 
heart  of  the  terrapin.— Proc.  U.  S.  Nat.  Mus.,  1885.    Washington,  D.  C. 
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Time 

No.  of  beats 

Work  in  c.c. 

Temp,  of  blood 

P  M. 

per  30  sec. 

per  30  seo. 

iu  Cent. 

4.47 

80 

40 

40° 

48 

78 

44 

49 

78 

64 

50 

70 

3:j 

61 

74 

30 

52 

75 

30 

40 

53 

75 

30 

54 

74 

28 

65 

73 

26 

66 

73 

28 

•  •• 

57 

73 

30 

68 

73 

30 

40 

6.00 

67 

01 

66 

is 

•  •• 

03 

65 

24 

04 

6:} 

20 

05 

63 

•  ■• 

06 

62 

24 

08 

60 

28 

40 

10 

68 

16 

12 

68 

8 

... 

13 

67 

0 

14 

56 

0 

••• 

16 

59 

6 

17 

64 

4 

19 

62 

0 

••• 

20 

60 

0 

21 

55 

0 

22 

53 

0 

t 

23 

51 

0 

... 

On  hyo8cinized  blood. 
Ou  normal  blood. 


Arterial  pressure  fixed  at  124  m.  m. 
On  hyoscinized  blood. 
On  normal  blood. 

On  hyoscinized  blood. 

On  normal  blood.     < 

Arterial  pressure  fixed  at  100  m.  m. 

Stopped  pumping  wound ;  pressure  sinking  grad- 

[ually. 

Heart  greatly  distended.  Final  arrest  in  diastole. 

Exp.  XI. — April  29,  1886.  Dog,  4970  grms.  Under  morphine  and  curare. 
Heart  isolated  at  3.10  p.m.  Venous  pressure  18  cm.  Arterial  pressure 
150  m.  m.  mercury.     Calf's  blood.     Hyoscinized  blood,  1  :  6000. 

Time  No.  of  beats  Work  in  c.c.     Temp,  of  blood 

p.  M.  per  30  sec.  per  30  sec.            in  Cent. 

3.16  95  86                      38.5°            Under  normal  blood. 

18  94  85 

20  95  85  39                 On  hyoscinized  blood. 

21  90  76 
2-2  86  62 

23  84         60         ...       On  normal  blood. 

24  90         66 

26  95  80  39.6 

28  96  76 

29  95  72 
31  94  71 

33  94  71 

34  94  68         40       On  hyoscinized  blood. 

35  89  60 

36  88  50 

37  88  32  ...  On  normal  blood. 

39  86  ...  40 

40  86  10  ...  Pressure  begins  to  go  down. 

41  85  0  ...  Stopped  pumping  wound. 

42  80  0  40  Heart  in  diastolic  distention ;  arrest. 

Exp.  XXXI.— May  25,  1886.  Small  adult  dog.  Under  morphine  and 
curare.  Heart  isolated  at  2.22  p.  M.  Calf's  blood.  Venous  pressure  18  cm. 
Arterial  pressure  136  m.m.  mercury.  Hyoscinized  blood  contained  1  grm. 
of  the  drug  in  800  c  c.  of  calf's  blood. 

mp.  of  blood 
in  Cent. 

36°  Under  normal  blood. 


35.6  On  hyoscinized  blood. 

*     On  normal  blood. 


Time 

No 

of  IteatB 

Work  ii 

P.M. 

per  30  sec. 

per  30 

2.31 

86 

60 

32 

86 

68 

33 

88 

60 

34 

88 

62 

35 

88 

65 

36 

93 

50 

37 

92 

63 

88 

90 

66 

39 

94 

70 

40 

95 

70 

42 

97 

68 

43 

97 

60 

44 

99 

24 

46 

103 

0 

47 

0 

0 

35.5 


On  hyoscinized  blood. 


L 


On  normal  blood. 
Stopped  pumping  wound. 
36  PreBBure  rapidly  sinking ;  arrest  In  diastole. 
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Exp.  XXVII.— March  4,  1886.  Terrapin,  890  grms.  Beef's  blood  and 
Ringer's  saline  (1  : 1).  Canulaa  as  usual.  Venous  pressure  6  e.m.  Arterial 
pressure  lO  c.  m.  Hyoscinized  blood  (a)  0.03  :  100  e.  e. ;  {b)  0.25  :  100  c.  c. ; 
(c)  0.6  :  100  of  nornjal  blood  mixture. 


Time 

Hato 

Wurk  in  c.c. 

T«mp. 

p.  M. 

pur  iitia. 

j)or  luiu. 

Ctiiit. 

3.20 

32 

14 

180 

2& 

32 

14 

80 

32 

14 

S6 

32  . 

15 

40 

32 

15 

18 

41 

aa 

16 

42 

33 

1(1 

43 

31 

13 

44 

31 

12 

46 

30 

12 

46 

30 

12 

6fi 

32 

20 

19 

4.00 

32 

16 

03 

33 

17 

06 

33 

10 

07 

32 

15 

08 

32 

14 

00 

31 

11 

10 

30 

11 

11 

28 

10 

12 

28 

11 

13 

26 

11 

20 

14 

26 

11 

15 

28 

10.5 

16 

25 

l' 

17 

25 

1.; 

18 

26 

12.5 

20 

19 

26 

12.6 

20 

26 

12.6 

21 

26 

12 

22 

26 

13 

24 

28   • 

13 

28 

29 

15 

32 

31 

13 

30 

3-i 

14 

... 

37 

31 

l.H 

38 

.30 

11 

39 

28 

10 

40 

2fl 

10 

41 

25 

7 

42 

24 

7 

43 

24 

6 

44 

24 

6 

45 

24 

4 

46 

23 

3,6 

••. 

47 

23 

8 

49 

22 

3 

fiS 

20 

1 

•zi 

Under  normal  blood  mixture. 


On  hyoaciiiizod  blood  (a). 


On  normal  blood  mixture. 


On  hyoBcinlsod  blood  (b). 


4 


On  normal  blood  mixture. 


On  byoaoinized  blood  (e). 


Auricles  largely  distended  ;  contractions  barely 

[pOIT«Jltil>lti. 

Heart's  action  getting  to  bo  irroKnl"''     OI>«»'i- 
[vtitions  (ILsoontimu'ii. 

In  Experiment  XII.  on  the  heart  of  the  do«^,  hyoscine  was  used  in  the 
proportion  of  1  grm.  of  the  drug  dissolved  in  4000  e.  c.  of  delibrinated 
calf's  blood.  The  first  observation  with  blood  of  this  strength  shows  a 
decrease  in  the  rate  of  9  beats  in  30  seconds,  or  18  beats  per  minute,  and 
a  total  decrease  in  the  work  done  of  52  c.  c.  per  30  seconds,  or  104  c.  c. 
per  minute.  The  maximum  reduction  of  both  rate  and  work  was  reached 
after  hyoscinized  blood  had  run  through  the  heart  three  minutes.  Upon 
the  readmission  of  pure  blood,  the  rate  went  up  to  80  per  30  seconds,  or 
6  beats,  but  finally  remained  at  78 ;  the  amount  of  work  done  wa.s 
increased  from  20  to  64  c.  c.  Hyoscinized  blood  being  again  turned  on, 
for  only  one  minute,  the  rate  went  down  suddenly  from  78  to  70  and  the 
work  done  from  (U  to  30  c.  c.  in  30  seconds.  Pure  blood  now  readmitted, 
though  slightly  increasing  the  rate,  did  not  give  rise  to  a  corresponding 
increase  in  the  work.     During  the  entire  experiment  with  hyoscine  the 
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rate  of  the  heart  was  reduced  from  85  beats  to  51  beats  per  30  seconds, 
the  temperature  of  the  circuhvtiiig  blood  varying  1°  C,  being  40°  at  the 
beginning  and  39°  at  the  end.  The  heart  was  finally  arrested  in  dias- 
tole, the  nuiscular  walls  still  responding  to  mechanical  stimulation. 

In  Experiment  XI.  hyoscine  was  used  in  the  proportion  of  1  grm.  to 
6000  c.  c.  of  calf's  blood.  The  effect  which  is  produced  on  the  rate  is 
quite  as  decided  as  in  the  preceding  experiment,  while  the  work  done 
does  not  experience  the  same  amount  of  reduction. 

In  Experiment  XXXI. ,  in  which  hyoscine  was  used  in  the  proportion 
of  1  :  8000,  the  result,  as  may  be  seen,  is  quite  different.  An  increase 
instead  of  a  decrease  in  the  rate  follows  the  admission  of  hyoscinized 
blood  into  the  heart ;  the  work,  however,  is  slightly  decreased.  This  is 
the  usual  result  obtained  with  hyoscine  used  in  this  proportion.  Out  of 
three  experiments  including  eleven  observations,  an  initial  increase  in 
the  work  done  was  noticed  only  once. 

In  Experiment  XXVII.  on  the  terrapin  we  have  an  illustration  of  the 
effects  of  both  large  and  small  doses  combined ;  the  latter  causing  an 
increase  in  the  rate  and  the  amount  of  work  done  in  a  given  time,  the 
former  giving  rise  to  a  decided  decrease  in  both. 

Comparing  the  effect  of  hyoscine  with  that  of  atropine  on  the  heart, 
the  great  similarity  with  which  both  influence  that  organ  must  be  appa- 
rent. The  only  difference  which  is  noticed  is  a  quantitative  not  a  quali- 
tative one.  Both,  no  doubt,  stimulate  the  vasomotor  as  well  as  the 
inhibitory  ganglia  and  their  nerve  filaments.  Atropine,  however,  seems 
to  have  a  somewhat  more  powerful  influence  on  the  vasomotor  portion 
of  the  nerve  apparatus  than  hyoscine  has ;  besides,  hyoscine  does  not 
seem  to  stimulate  the  muscular  substance  to  the  same  extent  as  is  done 
by  atropia.  Both  resemble  each  other  in  that  larger  doses  are  required 
to  produce  inhibitory  excitation,  and  smaller  ones  only  suffice  to  stimu- 
late the  vasomotor  ganglia.  As  in  the  case  of  atropine,  diastolic  arrest  is 
brought  about  by  stimulation  of  the  inhibitory  nerve  apparatus  and  the 
accompanying  musculo-motor  exhaustion. 

Exp.  VI  r. — April  27,  1886.  Dog,  5445  grms.  Under  morphine  and  curare. 
Heart  isolated  at  3  p.m.  Calf's  blood.  Venous  pressure  15  cm.  Arterial 
pressure  184  m.  m.  mercury.     Hyoscyamized  blood,  1  :  4000. 


Time 

No.  of  beats 

Work  in  c.c. 

Temp,  of  blood 

P  M. 

por  30  sec. 

p«r 

30  sec. 

iu  Ceut. 

3.08 

CO 

80 

34° 

Under  normal  blood. 

09 

CO 

80 

10 

G:J 

76 

11 

65 

70 

13 

70 

66 

36.5 

15 

70 

66 

16 

70 

60 

17 

69 

65 

... 

On  hyoscyamized  bio 

18 

61 

49 

3C 

20 

60 

35 

22 

()0 

30 

... 

On  normal  blood. 

2:i 

70 

22 

25 

71 

46 

184: 

BEYEK, 

ACTION 

OF   ATR 

Time 

No.  of  beats 

Workinc.c. 

Temp,  of  bloo 

P.M. 

per  30  sec. 

per  30  sec. 

in  Cent. 

3  27 

72 

44 

29 

71 

42 

... 

31 

62 

25 

33 

57 

15 

35 

51 

0 

... 

38 

48 

0 

ETC.,  ON  THE  HEART. 


Time 

No.  of  beats 

"Work  in  c.c. 

Temp,  of  blood 

p.  te. 

per  30  sec. 

per  30  sec. 

in  Cent. 

3.47 

100 

110 

37.5° 

48 

100 

108 

49 

100 

110 

50 

100 

112 

51 

100 

112 

37.5 

52 

94 

162 

53 

92 

158 

... 

54 

91 

98 

55 

91 

100 

56 

91 

100 

38 

57 

91 

100 

... 

58 

91 

110 

59 

92 

114 

4.00 

92 

118 

39 

01 

92 

112 

02 

92 

102 

03 

93 

106 

•  •• 

04 

92 

80 

39 

05 

92 

68 

06 

92 

14 

... 

07 

100 

0 

... 

08 

102 

0 

39 

On  hyoscyamized  blood. 

Stopped  pumping  wonnd  ;  pressure  going  down 
quickly ;  great  distention.  Final  arrest  in 
diastole.  Gentle  kneading  still  followed  by 
contraction. 

Exp.  XXXII. — May  25,  1886.  Small  dog.  Under  morphia  and  curare. 
Heart  isolated  3.40  p.m.  Venous  pressure  22  c.  m.  Arterial  pressure  136 
m.  m.  mercury.     Calf's  blood.     Hyoscyamized  blood  1  :  8000. 


Under  normal  blood. 

On  hyoscyamized  blood. 
On  normal  blood. 

On  hyoscyamized  blood. 

On  normal  blood. 

On  hyoscyamized  blood. 

On  normal  blood. 

Stopped  pumping  wound  ;  pressure  rapidly  sink- 
[ing.    Diastolic  arrest  quickly  followed. 

Exp.  XL. — June  2, 1886.  Small  adult  dog.  Under  morphine  and  curare. 
Heart  isolated  at  3.40  p.  m.  Venous  pressure  22  c.  m.  Arterial  priBssure  150 
m.  m.  mercury.     Calf's  blood.     Hyoscyamized  blood,  1  :  8000. 


Under  normal  blood. 
On  hyoscyamized  blood. 

On  normal  blood. 

On  hyoscyamized  blood. 
On  normal  blood. 

On  hyoscyamized  blood. 

On  normal  blood. 

Beginning  irregularity  in  the  rhythm. 

Stopped  pumping  wound  ;  arrest.  9| 

Exp.  VI. — January  23,  1886.  Frog,  110  grms.  Beef's  blood  and  Kinger's 
saline  (1  :  1).  Inflow  canula  in  inferior  vena  cava.  Outflow  canulas  in  two 
aortic  trunks.  Venous  pressure  4  c.  m.  Arterial  pressure  12  c.  m.  Hyoscy- 
amized blood,  (a)  1  :  10,000,  (6)  1  :  5000. 


Time 

No.  of  beats 

Work  in  c.c. 

Temp,  of  blood 

P.M. 

per  30  sec. 

per  30  sec. 

in  Cent. 

3.44 

92 

140 

40° 

45 

92 

140 

46 

93 

140 

47 

94 

142 

... 

48 

93 

162 

40 

49 

93 

148 

50 

88 

140 

51 

88 

138 

52 

88 

138 

40.5 

53 

88 

132 

54 

89 

138 

55 

90 

146 

56 

90 

143 

•  •• 

67 

86 

156 

58 

91 

148 

41 

59 

91 

138 

... 

4.00 

92 

140 

01 

92 

140 

02 

93 

142 

03 

93 

150 

41 

04 

93 

166 

... 

05 

90 

164 

06 

91 

136 

... 

07 

92 

100 

08 

92 

0 

41      . 
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Time 

Kate 

Work  in  c.c. 

P.M. 

per  min. 

per  min. 

4.00 

35 

9 

05 

35 

9 

10 

35 

9 

15 

35 

9 

17 

40 

9 

19 

40 

9.5 

21 

38 

11 

23 

35 

10 

25 

35 

10 

30 

35 

10 

35 

33 

10 

40 

33 

10 

44 

30 

9 

46 

34 

9 

50 

34 

9 

55 

36 

8.5 

59 

36 

8.5 

5.01 

44 

10 

03 

41 

9.5 

07 

38 

9 

11 

35 

85 

15 

35 

8 

20 

35 

8 

25 

34 

75 

30 

34 

7 

35 

31 

7 

40 

31 

7 

45 

35 

8 

50 

35 

8.5 

55 

35 

9 

Temp. 
Cent. 
18°  Under  normal  blood  mixture. 

On  hyoscyamized  blood  (a). 
18 

18 

.  18 

On  normal  blood  mixture. 

18.5  On  hyoscyamized  blood  (b). 


18.5 


On  normal  blood  mixture. 


19  Observations  discontinued. 


In  Experiment  VII.  hyoscyamine  was  used  in  the  proportion  of  1 :  4000. 
During  the  first  observation  with  hyoscyamized  blood,  the  rate  was 
reduced  9  beats  per  30  seconds,  and  the  work  done  was  decreased  from 
60  c.  c.  to  30  c.  c.  for  the  same  interval.  Pure  blood  being  now  turned 
on,  the  rate  promptly  returned  to  the  normal,  the  work,  though  increasing 
somewhat,  did  not  again  reach  the  normal  amount.  The  result  of  the 
second  observation  with  hyoscyamized  blood  was  a  reduction  in  the  rate 
from  69  to  48  beats  per  30  seconds  and  the  work  became  nil.  The  heart, 
especially  the  ventricle,  was  largely  distended,  stopped  pumping  around, 
the  pressure  quickly  went  down  and  diastolic  arrest  followed. 

In  Experiment  XXXII.  hyoscyamine  was  used  in  the  proportion  of 
1  :  8000.  We  notice  here  also  a  reduction  of  4  beats  in  the  rate  during 
the  first  minute  and  of  3  additional  beats  per  30  seconds,  during  the 
following  two  minutes.  The  reduction  in  the  rate  takes  place  much 
more  gradually  in  this  experiment  than  in  the  preceding  one,  due  to  the 
diminished  strength  of  hyoscyamized  blood.  The  later  observations 
show  an  increase  in  the  rate.  The  work  is  increased  in  the  beginning 
and  decreased  toward  the  end  of  the  experiment  when  the  heart  is 
arrested  in  diastole. 

In  Experiment  XL.  we  again  find  at  first  a  decrease  and  then  an 
increase  in  the  rate  due  to  hyoscyamized  blood.  This  observation  is  of 
great  importance,  and  throws  considerable  light  on  the  character  of  the 
Ruction  of  hyoscyamine  on  the  heart.  Hyoscyamine,  like  atropine,  excites 
'both  inhibitory  and  accelerator  nerves,  the  latter  being  influenced  by 
comparatively  small  doses  which,  however,  are  themselves  insuflicient  to 
^affect  the  inhibitory  apparatus.     On  the  other  hand,  when  the  dose  of 

NO.  CLXXXVI. — APKIL,  1887.  25 
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the  drug,  applied  to  the  heart,  happens  to  be  sufficiently  large  to  stimu- 
late both  these  nervous  structures  alike,  inhibitory  stimulation  becomes 
manifest  before  that  of  the  accelerator  nerves  in  the  same  manner  as  this 
occurs  when  electrical  stimulation  is  applied.  Hence  the  primary  de- 
crease, as  due  to  the  action  of  hyoscy amine,  being  followed  by  a  subse- 
quent rise  in  the  rate  of  the  heart. 

Experiment  VI.  on  the  heart  of  the  frog,  shows  an  initial  increase  in 
rate  followed  by  a  decrease  below  the  normal.  Small  doses  invariably 
give  rise  to  an  increase  in  the  rate,  but  if  hyoscyamized  blood  is  allowed 
to  run  through  the  heart  for  a  longer  time  than  is  sufficient  to  produce 
the  maximum  increase,  the  rate  begins  to  fall  as  under  larger  doses,  so 
that,  in  this  experiment,  we  have  the  effects  of  small  as  well  as  large 
doses.  As  a  rule,  the  mammalian  heart  reacts  much  more  promptly 
than  does  that  of  cold-blooded  animals. 

Exp.  XIX. — May  11,  1886.  Dog,  9750  grms.  Under  morphia  and  curare. 
Heart  isolated  2.38  p.m.  Venous  pressure  16  cm.  Arterial  pressure  equal 
to  146  m.  m.  mercury.  Calf's  blood  the  normal  nutriment.  Daturine  used 
in  the  proportion  of  1  :  8000. 

„.  ^-r       ^,  -.TT    1   .  rr.  j-r.,     J     Tlie  cipculating  fluIds  Were  suppHed  to  thc  hcBrt 

Time      No.  of  beats    Work  in  c.c.     Temp,  of  blood        ^t  the  time  mentioned  on  the  aame  line  in  the 
p.  M.        in  30  sec.        per  30  sec.  in  Cent.  ^^^^  column. 

2.41  83  116  36°  Under  normal  blood. 

43  83  115 

44  8-i 

45  82  115 

46  82  115  36  On  daturine  blood. 

47  85  100 

48  86  100 

49  82  100         ...       On  normal  blood. 

50  85  100         36 

51  85  102 

52  89  104 

53  90  102 

54  92  102 

55  96  104 

67  96  110  ...                 On  daturine  blood. 

58  97  94  37 

59  96  70  ...                 On  normal  blood. 
3.00  94  70 

01  95  70 

02  96  90 

03  95  109 

04  96  109 

05  97  110         38       On  daturine  blood. 

06  95  90 

07  95  75 

08  93  65  38  On  normal  blood. 

09  93 

10  93  68 

11  93  70 

12  92  80 

13  91  ...  38 

14  91  85 

15  91  90 

16  92  ...  ...  On  daturine  blood. 

17  89  55  38 

18  88  50 

19  86  45 

20  84  20 

21  84  0  38  Heart's    action   becoming    irregular  ;     stopped 

pumping  wound ;   great  dilatation,   followed 
by  sudden  arrest  in  diastole. 

Exp.  XXIIT.— February  24,  1886.  Terrapin,  960  grms.  Beef's  blood 
and  Ringer's  (1  :  1).     Canulas  as  usual.    Venous  pressure  7  cm.     Arterial 
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pressure  18  c.  m.     Daturine  blood,  {a)  0.01  :  100  c.  c,  [b)  0.02  :  100  c.  c,  (c) 
0.04  :  100  c.  c. 


Time 

Rate. 

Work  in  c.c. 

Temp. 

P.M. 

per  iniQ. 

per  min. 

Cent. 

3.00 

35 

25.5 

... 

Under  normal  blood-mixture. 

05 

35 

26 

15 

35 

26 

20 

36 

25 

25 

36 

25 

30 

36 

24 

36 

36 

24 

... 

On  daturine  blood  (a). 

37 

38 

40 

38 

36 

47 

39 

35 

40 

40 

35 

32 

... 

On  normal  blood-mixture. 

42 

36 

38 

50 

36 

38 

55 

36 

38 

4.00 

36 

37 

05 

37 

39 

10 

37 

40 

15 

36 

41 

18 

36 

40 

... 

On  daturine  blood  (b). 

19 

38 

45 

20 

36 

35 

21 

36 

35 

22 

34 

26 

23 

33 

25 

24 

31 

28 

... 

On  normal  blood-mixture. 

25 

31 

37 

26 

30 

43 

22.5° 

27 

31 

41 

29 

29 

45 

35 

32 

50 

40 

33 

40 

45 

35 

41 

50 

36 

40 

55 

36 

39 

•«• 

On  daturine  blood  (c). 

56 

38 

42 

57 

34 

37 

58 

32 

30 

59 

30 

27 

5.00 

29 

24 

03 

24 

20 

05 

2e 

18 

07 

26 

18 

... 

On  normal  blood-mixture. 

09 

26 

15 

... 

Auricles  greatly  distended;   barely  perceptible 

15 

27 

22 

[contractions. 

20 

28 

27 

25 

29 

28 

30 

30 

30 

... 

Auricles  almost  recovered. 

35 

32 

33 

... 

Observations  discontinued. 

I 


Three  experiments  were  made  with  daturine  on  the  dog's  heart,  from 
which  No.  XIX  is  selected  as  representing  what  occurred  in  all.  Small 
doses  cause  a  slight  increase,  large  ones  a  decrease  in  the  rate.  Out  of 
the  ten  observations  with  daturine,  divided  between  three  experiments,  a 
slight  increase  in  the  work  occurred  but  once  on  small  doses,  which, 
althoujrh  o-ivins:  rise  to  an  increase  in  rate,  as  a  rule,  decrease  the  amount 
of  work  done. 

As  shown  in  Experiment  XXIII.  on  the  terrapin,  a  slight  initial 
increase  in  the  rate  occurs  every  time  daturine  blood  is  admitted  into 
the  heart.  The  increase  in  the  work  amounts  at  times  to  100  per  cent., 
the  decrease  coming  on  only  after  daturine  blood  has  been  kept  circu- 
lating through  the  heart  for  a  long  time,  this  being  equal  to  the  effects 
of  large  doses,  which  latter,  when  applied  to  the  heart  at  once,  always 
reduce  the  rate  very  considerably.  In  the  terrapin  the  awricles  seem  to 
become  paralyzed  long  before  the  ventricle  does  when  weak  blood  has 
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been  flowing  through  the  heart  for  a  long  time.  Strong  daturine  blood 
produces  diastolic  arrest  of  auricles  and  ventricle  simultaneously. 

Before  discussing  the  phenomena  as  observed  in  the  foregoing  experi- 
ments, it  will  be  necessary  to  review  briefly  some  of  the  important  funda- 
mental points  in  relation  to  the  innervation  of  the  heart,  more  especially 
in  the  light  of  the  more  recent  researches  on  the  sympathetic  nervous 
system  by  W.  H.  Gaskell.^ 

According  to  the  views  most  generally  received,  the  heart  of  both  cold- 
and  warm-blooded  animals  contains  three  kinds  of  nervous  ganglia, 
endowed  with  different  functions,  namely :  motor  ganglia,  accelerator 
ganglia,  and  inhibitory  ganglia.  The  motor  ganglia  are  supposed  to  be 
connected  by  an  intermediate  apparatus  with  the  inhibitory  ganglia  on  the 
one  hand,  and  by  a  similar  apparatus  with  the  accelerator  ganglia  on  the 
other;  the  former  retarding  or  stopping,  the  latter  accelerating  or  aug- 
menting the  muscular  contractions  presided  over  by  the  motor  ganglia. 

The  researches  of  Gaskell  appear  to  have  placed  the  existence  of  at 
least  two  such  ganglionic  masses  within  the  heart,  beyond  any  possible 
doubt,  and  these  are  the  inhibitory  and  accelerator  or  augmentor  ganglia. 
Gaskell  has  shown  conclusively  that  both  accelerator  and  inhibitory 
nerve  fibres  go  to  the  heart  in  cold-blooded  animals,  as  well  as  in  mam- 
mals. "  The  vasomotor  (accelerator  or  augmentor)  nerves  of  the  heart," 
according  to  Gaskell,  "  originate  in  the  spinal  cord,  passing  from  it  in 
the  rami  viscerales  of  the  second  and  third  and  lower  thoracic  nerves, 
as  fine  medullated  nerve-fibres,  upward  into  the  ganglion  stellatum. 
From  the  ganglion  stellatum,  they  either  pass  directly  to  the  heart  or 
else  reach  that  organ  from  the  annulus  of  Vieussens  and  the  inferior 
cervical  ganglion." 

"When  examined  in  their  passage  from  these  ganglia,  they  are  found 
to  be,  without  exception,  non-medullated.  These  cardiac  fibres,  then,  pass 
into  the  ganglion  stellatum  (ganglion  cardiacura  basale  of  Gaskell  and 
Gadow)  as  fine  medullated  nerve-fibres,  and  pass  out  of  it  as  non-medul- 
lated fibres.  Their  stimulation  produces  acceleration  and  augmentation 
in  the  heart's  action." 

"  The  cardio-inhibitory  nerves,"  according  to  the  same  author,  "  leave 
the  central  nervous  system  in  the  rami  viscerales  of  the  vagus  and  acces- 
sory nerves,  retaining  the  same  fine  medullated  nerve-structure  until 
they  reach  the  heart,  where  they  enter  into  connection  with  the  ventri- 
culo-auricular  ganglia  or  Bidder's  ganglia,  and  cannot  be  traced  further, 
the  nerves  proceeding  from  these  ganglia  being  almost  entirely  composed 
of  non-medullated  fibres  ;  their  stimulation  either  retards  or  altogether 
stops  the  heart's  action." 

We  have,  therefore,  not  only  physiological  proof  of  the  existence  oi 

1  Journal  of  Physiology,  vol.  vii.,  No.  1. 
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these  two  kinds  of  nervous  structures,  but  Gaskell  has  also  added  histo- 
logical proof,  which  never  before  had  been  made  out  so  clearly  as  was 
done  by  him. 

Both  inhibitory  and  accelerator  nerves  being  efferent  nerves,  it  now 
remains  for  us  to  pass  briefly  in  review  what  is  known  with  regard  to  the 
afferent  nerves  of  the  heart. 

The  well-known  depressor  nerve  of  Ludwig  and  Thiry  carries  stimuli 
from  the  heart  to  the  brain,  and  stimulation  of  its  central  end  produces 
all  the  phenomena  which  ordinarily  follow  stimulation  of  inhibitory 
nerves ;  its  connection  with  the  vaso-inhibitory  centre  in  the  brain  is, 
therefore,  rendered  more  than  probable.  Fibres  are  also  supposed  to 
run  within  the  vagus  which  cause  reflex  contraction  of  the  vessels  and 
rise  of  blood-pressure ;  these  are  called  the  "pressor  fibres."  According 
to  Lauder  Brunton,  the  depressor  fibres  of  the  vagus  seem  to  act  on  the 
vasomotor  system  through  the  medulla  itself,  while  the  "  pressor  fibres  " 
affect  it  through  a  centre  in  the  brain,  so  that,  when  the  brain  is  perfect, 
irritation  of  the  central  end  of  the  vagus  causes  increased  contraction  of 
the  vessels  and  increased  blood-pressure  ;  but,  when  the  brain  is  removed, 
or  its  function  abolished  by  opium,  it  causes  dilatation  of  the  vessels, 
and  a  decrease  in  the  blood-pressure.  Most  all  the  sensory  nerves  of  the 
body  may,  however,  affect  the  heart  reflexly. 

Drugs  or  other  stimuli,  accordingly,  may  affect  the  heart's  action  in 
either  one  or  all  of  the  following  ways,  viz. :  (1)  Reflexly^  or  through 
irritation  of  some  sensory  nerve ;  (2)  indirectly,  or  through  irritation  of 
certain  centres  in  the  brain ;  and  (3)  directly  through  their  influence  on 
the  heart  and  its  contained  ganglia. 

In  experimenting  with  drugs  on  the  isolated  heart,  we  can,  of  course, 
only  speak  of  their  direct  action  on  that  organ,  and  to  this  our  further 
discussion  on  the  subject  will  be  confined. 

In  studying  the  foregoing  experiments,  we  find,  in  the  first  instance, 
that  the  enormous  acceleration  which  follows  the  administration  of  certain 
doses  of  atropine,  and  which  forms  so  conspicuous  a  symptom  in  the 
second  stage  of  atropine  poisoning,  is  absent.  If,  however,  as  Harnack 
believes,  the  very  smallest  doses  of  atropine  are  sufficient  to  paralyze  the 
terminal  filaments  of  the  vagus,  and  that  their  paralysis  is  the  cause  of 
the  great  increase  in  the  number  of  pulsations,  then,  it  would  seem  that 
there  is  no  reason  why  this  occurrence  should  not  take  place  in  the  iso- 
lated heart  as  well  as  in  that  of  the  intact  animal.  We  find,  on  the  con- 
trary, that  the  smallest  doses  of  atropine,  in  the  mammalian  heart, 
increase  the  number  of  contractions  only  from  four  to  twenty  beats  per 
minute,  and  in  that  of  cold-blooded  animals  about  five  beats. 

From  a  careful  examination  of  the  results  of  our  experiments  in  regard 
to  this  point,  we  have  come  to  the  conclusion  that  the  smallest  doses  of 
atropine  which  in  the  intact  animal  give  rise  to  a  great  increase  in  the 
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number  of  pulse-beats,  do  not  only  not  paralyze  the  filaments  of  the 
vagus,  but  also  are  quite  insufficient  to  stimulate  them — in  other  words, 
leave  these  structures  quite  intact.  By  small  doses  of  atropine  the  vaso- 
motor apparatus  alone  is  stimulated,  and  the  vagus,  though  also  capable 
of  excitation  in  much  less  time  even  than  the  vasomotor  nerves,  requires 
a  much  stronger  stimulus  to  excite  it.  It  is  well  known  that,  when  a 
stimulus  is  applied  to  both  these  nerve-structures  which  is  sufficiently 
strong  to  excite  them,  the  vagus  nerves  would  be  the  first  to  respond,  and 
the  vasomotors  last.  This  is  exactly  what  takes  place  when  atropized 
blood  is  allowed  to  circulate  through  the  heart  of  sufficient  strength  to 
excite  them  both.  Under  these  conditions  we  obtain,  first,  a  decrease  in 
the  frequency  of  pulsations,  and  afterward  the  latter  will  approach  the 
normal  once  more,  or  may  even  exceed  that  number.  This  is  shown  in 
almost  every  experiment  which  we  have  made.  While,  however,  it  takes 
a  stronger  stimulus  to  excite  the  vagus,  the  vasomotors,  though  slower 
in  responding,  are  aroused  by  much  weaker  stimuli,  and,  therefore, 
capable  of  much  greater  excitation  than  the  vagus  by  the  same  stimuli, 
and  hence  the  probability  is  very  strong  in  favor  of  the  latter  being 
inhibited  to  the  extent  that  the  vasomotors  are  over-stimulated. 

So  far,  we  have  found  no  evidence  in  favor  of  the  paralyzing  action  of 
atropine  on  the- terminal  filaments  of  the  vagus,  but,  on  the  contrary, 
have  every  reason  to  believe  that  these  structures  are  excited  by  this  drug, 
and  Rossbach  and  Frohlich  are,  in  our  opinion,  perfectly  correct  in 
believing  that  the  primary  slowing  in  the  heart's  action  due  to  atropine 
is  caused,  in  part,  by  the  stimulating  influence  which  the  latter  exerts 
on  the  terminal  filaments  of  the  vagus  within  the  heart.  This  stage 
does  not  become  apparent  on  small  doses  being  used,  and,  for  this  reason, 
it  may  have  been  overlooked  by  some. 

The  second  stage,  or  that  stage  in  which  there  is  more  or  less  accelera- 
tion in  the  heart's  action,  is,  therefore,  due  to  vasomotor  stimulation  only ; 
this  will  be  the  greater,  the  smaller  the  dose  of  atropine  used.  With 
doses  even  slightly  larger  than  are  sufficient  to  excite  the  vagus  simul- 
taneously with  the  vasomotors,  there  will  be  either  no  acceleration  at  all 
or  the  number  of  beats  above  the  normal  will  be  very  small.  This  is 
well  shown  in  those  experiments  in  which  extremely  small  doses  of  atro- 
pine were  used,  but  in  which  their  influence  was  extended  over  a  long 
period  and  the  effect  of  larger  doses  was,  finally,  attained.  Here  we 
invariably  noticed  an  acceleration  followed  by  a  slowing  in  the  pulse- 
rate.  Therefore,  according  to  our  interpretation,  even  during  the  stage 
of  acceleration  the  vagus  filaments  are  not  paralyzed,  but,  if  at  all 
affected,  they  must  be  excited,  the  stimulation  of  the  vasomotor  appar- 
atus being  capable  of  much  more  intense  stimulation  than  the  inhibitory, 
simply  gains  the  mastery,  though  for  a  short  period  only.  In  the  experi- 
meuts  which  were  made  on  cold-blooded  animals  with  very  small  doses, 


BEYER,  ACTION  OF  ATROPINE,  ETC.,  ON  THE  HEART.      391 

a  condition  of  the  heart  was  reached  after  a  certain  time  which  was 
almost  identical  with  systolic  arrest.  The  ventricle  gradually  became 
one-third  its  normal  size,  and  the  auricles  diminished  in  about  the  same 
proportion,  so  that  no  blood  entered  the  heart  and  none  was  consequently 
pumped  around.  This  would  be  exactly  what  we  should  expect  to  find, 
if  the  stimulation  of  the  vasomotor  apparatus  of  the  heart  was  unan- 
tagonized  by  inhibitory  stimulation,  and  this  condition  may  obtain  in  the 
case  of  atropine  being  used  in  very  small  doses,  or  when  very  weak  atro- 
pized  blood  flows  through  the  heart  a  certain  length  of  time,  which  is 
insufficient  to  excite  simultaneously  the  inhibitory  apparatus.  A  further 
proof  of  the  fact  that  atropine  does  not  paralyze  the  vagus  filaments,  is 
found  in  those  experiments  in  which  very  small  doses  of  the  drug 
having  repeatedly  produced  an  acceleration  in  the  pulse-rate,  large  doses 
still  produced  the  slowing  which  is  characteristic  of  them.  If  the  ganglia 
and  filaments  of  the  vagus  had  been  paralyzed  by  small  doses  of  atropine, 
it  would  not  have  been  possible  to  excite  them  afterward  with  slightly 
larger  doses.  According  to  the  strength  of  atropized  blood  which  is 
allowed  to  flow  through  the  heart,  we  may  produce  either  acceleration 
or  slowing ;  the  former  is  invariably  brought  about  by  small  doses,  the 
latter  by  larger  doses  of  the  drug.  The  fact  that  either  may  be  produced 
alternately  several  times  during  one  experiment  and  on  one  animal, 
seems  strong  proof  in  favor  of  small  doses  of  atropine  not  paralyzing  the 
inhibitory  nerves,  and  of  larger  doses  stimulating  instead  of  paralyzing 
the  structures.  The  increase  in  the  amount  of  work  done  during  a  cer- 
tain stage  of  atropine-poisoning  seems  to  be  another  proof  in  favor  of  this 
view  of  the  subject.  Vasomotor  stimulation,  pure  and  simple,  causes  the 
heart  to  beat  more  frequently,  at  the  same  time  shortens  the  diastole 
and  diminishes  the  carrying  capacity  of  the  ventricle,  so  that  a  decreased 
amount  of  work  would  be  what  we  should  expect  to  find  under  these 
conditions.  We  find,  however,  that  the  amount  of  work  is  increased 
during  a  certain  stage  of  atropization ;  this  stage  is  of  short  duration  in 
the  mammalian  heart,  but  lasts  much  longer  in  the  heart  of  cold-blooded 
animals.  The  immense  amount  of  work  which  is  done  during  this  stage 
is  due  to  the  presence  of  inhibitory  as  well  as  vasomotor  excitation,  the 
former  favoring  the  relaxation  of  the  ventricle,  hence  increasing  its 
capacity ;  the  latter  giving  rise  to  increased  frequency  in  the  contrac- 
tions ;  or  in  case  the  latter  are  decreased  in  number,  as  is  the  case  when 
the  inhibitory  stimulation  is  about  to  gain  the  mastery,  simply  adds  the 
extra  amount  of  force  required  to  pump  around  the  abnormally  large 
amount  of  blood,  without  increasing  the  number  of  the  contractions.  As 
soon,  however,  as  the  increased  number  of  cardiac  contractions  gives 
way  to  a  decrease,  we  also  know  that  inhibitory  excitation  is  beginning 
to  gain  the  upper  hand,  and,  unless  the  heart  is  quickly  withdrawn  from 
under  the  influence  of  atropine,  diastolic  arrest  is  certain  to  follow  in  a 
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short  time.  This  is  the  condition  which  prevails  during  the  so-called 
third  stage  of  atropine  poisoning.  Our  experiments  show  that  the  heart 
may  recover  perfectly  from  this  condition,  when  atropized  blood  is  with- 
drawn and  pure  blood  is  admitted,  in  time  to  prevent  complete  vasomotor 
exhaustion.  The  action  of  atropine  being  kept  up,  the  heart  is  finally 
arrested  in  diastole  as  a  consequence  of  vasomotor  exhaustion  from  over- 
stimulation and  of  inhibitory  excitation.  The  muscular  substance  of  the 
heart  still  responding  to  mechanical  irritation  even  after  diastolic  arrest  is 
complete,  the  order  in  which  the  different  structures  composing  the  heart 
are  paralyzed  is  probably  as  follows :  First,  the  vasomotor  ganglia  and 
their  filaments.  Second,  the  inhibitory  ganglia  and  their  filaments.  Third, 
the  muscular  substance.  Thus  far,  then,  all  the  phenomena  observed 
on  the  heart  under  the  influence  of  atropia  have  been  explained  by  the 
stimulating  influence  of  the  latter  on  the  inhibitory  and  vasomotor  nerve 
apparatus  alone,  and  without  the  assumption  of  the  inhibitory  nerve 
apparatus  being  paralyzed  at  any  time  before  diastolic  arrest  is  produced. 
If,  however,  atropine  stimulates  the  inhibitory  nerve  structures  of  the 
heart,  it  would  seem  that  it  ought  also  to  stimulate  these  structures  in 
organs  other  than  the  heart.  The  question  now  arises.  What  evidence 
have  we  of  the  stimulating  influence  of  atropine  on  the  inhibitory  nerve 
elements  supplying  organs  other  than  the  heart  ? 

When  we  take  into  consideration  the  large  amount  of  work  which  the 
heart  has  to  perform,  and  the  powerful  contractions  which  it  has  to  exe- 
cute constantly,  it  must  become  apparent,  even  without  any  other  evi- 
dence to  favor  the  view%  that  the  vasomotor  nerve-supply  of  this  particular 
organ  must  be  enormous  when  compared  to  that  of  other  organs.  This 
fact,  therefore,  must  be  kept  in  mind  when  we  attempt  to  compare  the 
eflfect  of  atropine  on  other  similarly  innervated  organs  to  that  which  this 
drug  exerts  upon  the  heart.  The  pupil  and  the  small  intestine  are 
examples  of  organs  which  are  capable  of  contraction  and  relaxation. 
These  organs,  like  the  heart,  are  supplied  with  both  motor  and  inhibi- 
tory nerve  ganglia,  but  it  is  not  at  all  likely  that,  quantitatively,  their 
motor  nerve  supply  is  in  any  degree  as  great  as  that  of  the  heart,  and 
therefore  the  influence  of  atropine  on  the  nervous  structures  of  these 
organs  cannot  form  so  prominent  a  feature  as  it  does  in  the  case  of  the 
heart.  This,  of  course,  must  also  be  true  to  a  certain  extent,  at  least, 
of  the  inhibitory  nerves  going  to  these  organs.  Smaller  doses  of  atro- 
pine must,  therefore,  suffice  to  produce  the  characteristic  eflfects  of  the 
drug  than  are  required  in  the  case  of  the  heart.  Nevertheless,  in  every 
other  respect  and  if  the  interpretation  of  the  nature  of  the  action  of 
atropia  upon  the  automatic  nerve  ganglia  of  the  heart,  which  is  here 
given,  be  correct,  and  it  is  further  to  be  presumed  that  the  same  stimuli 
must  naturally  aflTect  allied  organs,  the  histological  structure  and  physio- 
logical function  of  which  is  similar,  alike,  or  nearly  so,  then  the  evidence 


BEYER,  ACTION  OF  ATROPINE,  ETC.,  ON  THE   HEART.      393 

ought  not  to  be  wanting  which  favors  the  similarity  or  identity  of  the 
action  of  atropine  on  these  organs  with  that  which  the  latter  drug  has 
upon  the  heart. 

With  regard  to  the  pupil,  Gaskell  says : 

"  It  is  a  striking  and  highly  suggestive  fact  that  the  anatomical  course  and 
the  histological  characters  of  the  nerves  which  dilate  the  pupil,  are  precisely 
similar  to  the  inhibitory  nerves  of  the  circular  muscles  of  the  intestines,  etc., 
which  run  in  the  abdominal  splanchnics.  In  both  cases  they  leave  the  central 
nervous  system  in  the  thoracic  outflow  of  visceral  nerves,  the  one  passing  out 
in  those  upper  rami  viscerales  directed  upward  to  form  the  cervical  splanch- 
nics; the  other  in  those  lower  rami  viscerales  which  pass  downward  to  form 
the  abdominal  splanchnics.  In  both  cases  they  leave  the  central  nervous 
8}  stem  among  the  fine  medullated  fibres  of  the  anterior  roots,  the  special 
anterior  roots  which  contain  the  dilator  fibres  of  the  pupil  being,  according  to 
Budge,  the  second,  third,  and  fourth  thoracic — according  to  my  own  observa- 
tions in  the  dog,  more  especially  the  second  thoracic ;  in  the  frog  they  pass 
out  in  the  anterior  root  of  the  fourth  nerve. 

"  In  both  cases  they  pass  over  the  lateral  ganglion  (main  sympathetic  chain) 
along  the  corresponding  splanchnic  nerves  to  the  distal  ganglia  before  they 
alter  their  histological  characters;  the  one  passing  directly  to  the  superior 
cervical  ganglion  in  the  bundle  of  fine  medullated  fibres  which  can  be  dis- 
sected out  of  the  conjoint  vago-sympathetic  in  the  neck,  the  other  in  the 
bundle  of  similar  fibres  which  passes  along  the  abdominal  splanchnics  into 
the  semilunar  ganglia.  In  both  cases,  they  cannot  be  traced  further  as  medul- 
lated fibres.  In  the  one  case  they,  in  all  probability,  lose  their  medulla  in 
the  distal  semilunar  ganglion ;  in  the  other,  with  equal  probability,  in  the 
distal  superior  cervical  ganglion. 

**  The  histological,  anatomical,  and  physiological  evidence,  all  point  to  the 
conclusion  that  in  the  sphincter  muscle  of  the  iris  we  have  yet  another  example 
of  a  muscular  stucture  supplied  by  two  nerves  of  opposite  character,  the  one 
motor,  the  other  inhibitory." 

In  this  manner  Gaskell  has  furthermore  shown  that  the  muscular 
tissues  of  the  visceral  and  vascular  systems  are  supplied  by  two  sets  of 
nerves,  of  which  the  one  sets  these  tissues  in  activity  and  causes  their 
contraction ;  the  other  inhibits  their  contractions,  and  causes  their  relaxa- 
tion. The  accelerator  nerves  of  the  heart,  according  to  Gaskell,  belong 
structurally,  as  well  as  anatomically,  to  the  group  of  vasomotor  nerves, 
and  the  nerves  which  retard  or  stop  the  heart's  action,  to  the  class  of 
inhibitory  nerves. 

The  question,  therefore,  arises.  What  analogy  do  we  find  in  the  action 
of  atropine  and  its  congeners,  on  the  heart,  and  that  which  these  drugs 
have  on  other  similarly  innervated  organs?  Let  us  first  examine  their 
action  on  the  pupil. 

1.  The  Pupil.  It  is  a  well-known  fact  that  all  the  members  of  the 
atropine  group  cause  dilatation  of  the  pupil.  Dilatation  of  the  pupil, 
however,  according  to  the  latest  researches,  is  brought  about  by  a  stimu- 
lation of  the  inhibitory  nerves  supplying  it,  paralysis  of  these  nerves 
being  followed  by  contraction  of  the  pupil.  We  have,  therefore,  here 
an  example  of  atropine  stimulating  inhibitory  nerve-structures  as  it  does 
in  the  heart,  the  analogy  appearing  to  be  quite  complete.    Atropine,  how- 
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ever,  is  also  known  to  be  a  vasomotor  stimulant  when  used  in  very 
small  doses,  and  stimulation  of  the  vasomotor  nerves  supplying  the 
pupil  would  cause  its  contraction.  It  is  well  known  that,  under  con- 
ditions hitherto  not  yet  fully  determined,  atropine  sometimes  causes 
transient  but  slight  contraction  of  the  pupil  before  dilatation  comes  on. 
This  would  be  due,  according  to  our  interpretation,  to  too  small  doses  of 
atropine,  and  as  soon  as  a  sufficient  amount  of  atropine  is  absorbed,  dila- 
tation must  supervene ;  for  the  vasomotor  nerve  apparatus,  though 
quickly  and  intensely  stimulated,  is  rapidly  exhausted  by  too  large  doses ; 
the  inhibitory  nerve  apparatus,  on  tlie  other  hand,  requiring  larger  doses  to 
set  it  into  full  activity.  We  have  here,  as  in  the  case  of  the  heart,  simply 
to  regulate  the  dose  according  to  the  effect  we  wish  to  produce.  If  the 
smaller  doses  of  atropine  were  sufficient  to  paralyze  the  inhibitory  nerve- 
apparatus,  then  contraction  of  the  pupil  would  have  to  follow  invariably, 
and  the  application  of  larger  doses  would  not  change  anything  in  this 
result.  The  facts,  however,  are  quite  different,  as  is  well  known.  In 
the  pupil,  therefore,  we  have  a  very  perfect  example  illustrating  the  action 
of  atropine  on  the  two  kinds  of  nerve-structures,  exactly  as  this  was 
made  out  in  the  case  of  the  heart. 

2.  The  Intestine.  The  best  text-books  state  that  atropine,  in  very  small 
doses,  increases  the  peristaltic  movements  of  the  intestine ;  moderate 
doses  completely  arrest  these  movements,  but  do  not  destroy  the  irrita- 
bility of  the  muscular  fibres ;  large  doses  stop  the  movements,  and  also 
paralyze  the  involuntary  muscular  fibres  so  that  they  contract  either  very 
feebly,  or  not  at  all,  on  direct  irritation.  In  the  case  of  the  intestine, 
we  have  yet  another  example  of  small  doses  of  atropine  stimulating  vaso- 
motor nerves,  and  of  larger  doses  stimulating  inhibitory  nerves. 

3.  The  Bloodvessels.  In  experiments  with  atropine  on  the  bloodvessels, 
published  by  me  in  this  journal  for  July,  1885,  it  was  clearly  shown  that 
atropine  causes  at  first  contraction,  and  then  dilatation  of  these  vessels. 
We  have,  therefore,  here,  as  elsewhere,  evidence  of  vasomotor  stimula- 
tion preceding  inhibitory  stimulation  when  small  doses  are  used.  In  the 
experiment  referred  to,  it  was,  however,  also  shown  that  this  initial  con- 
traction took  place  only  during  the  first,  and,  at  most,  the  second  observa- 
tions, but  not  the  subsequent  ones,  apparently  indicating  that  the  vaso- 
motor nerves  lost  their  excitability  long  before  the  inhibitory  nerves  did. 

The  evidence  in  favor  of  the  uniformity  of  the  action  of  atropine  on 
these  different  organs  might  be  still  further  increased,  but  the  examples 
cited  above  are  deemed  quite  sufficient  to  prove  our  point.  Atropine 
has  long  been  a  favorite  remedy  of  clinicians  in  all  painful  spasms  of 
involuntary  muscles,  such  as  lead  colic,  simple  colic,  asthma,  the  spasms 
set  up  by  renal  and  biliary  calculi,  painful  spasmodic  contraction  of  the 
circular  muscular  fibres  of  the  neck  of  the  womb  in  parturition,  etc. 
Clinical  evidence,  therefore,  is  not  lacking  in  proof  of  the  fact  that  atro- 
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pine  and  its  allies  cause  the  relaxation  of  involuntary  muscular  fibres, 
by  their  stimulating  influence  on  inhibitory  nerves  and  their  ganglia. 

From  this  brief  consideration  of  the  more  prominent  facts  brought  out 
by  these  experiments,  the  conclusions  are  as  follows,  viz*. : 

1.  Atropine,  homatropine,  hyoscine,  hyoscy amine,  and  daturine  are 
stimulants  of  the  sympathetic  nerve  apparatus  of  the  heart. 

2.  The  vasomotor  portion  of  this  nerve  apparatus  is  affected  by  com- 
paratively small  doses  of  these  drugs,  giving  rise  to  either  acceleration 
or  augmentation  in  the  heart's  action. 

3.  The  inhibitory  portion  is  excited  by  larger  doses  only,  giving  rise 
to  slowing  of  the  heart's  action,  and,  finally,  causing  diastolic  arrest. 

4.  The  muscular  substance  of  the  heart  is  greatly- excited  by  atropine, 
homatropine,  and  daturine,  and  only  slightly  so  by  hyoscine  and  hyos- 
cy amine. 

5.  The  vasomotor  nerves  and  their  ganglia  are  the  first  to  become 
exhausted,  the  inhibitory  nerves  and  their  ganglia  are  the  next,  and  the 
muscular  substance  is  exhausted  last  of  all. 

6.  The  slowing' of  the  heart's  action  which  follows  the  administration 
of  these  drugs  in  the  intact  animal,  may  be  sufficiently  accounted  for  by 
their  influence  on  the  inhibitory  nerves  and  ganglia  of  the  heart  itself. 

7.  The  acceleration  following  the  administration  of  certain  doses  of 
these  drugs  cannot  be  sufficiently  accounted  for  by  their  action  on  the 
accelerator  nerves  and  ganglia  within  the  heart,  but  is  principally  due 
to  causes  resident  outside  this  organ. 

In  conclusion,  I  have  to  acknowledge  my  indebtedness  to  Professor 
H.  Newell  Martin  for  kindly  placing  at  my  disposal  the  well-equipped 
laboratory  under  his  charge  at  the  Johns  Hopkins  University,  Baltimore, 
where  the  experiments  on  the  heart  of  the  dog  were  made.  I  also  take 
this  opportunity  to  thank  Dr.  John  C.  Hemmeter  for  valuable  assistance 
rendered  me  during  some  of  the  preliminary  work  on  the  dog's  heart. 
The  experiments  on  the  heart  of  the  frog  and  terrapin  were  performed 
at  tlie  laboratory  of  the  Museum  of  Hygiene,  under  the  auspices  of  the 
Bureau  of  Medicine  and  Surgery,  Navy  Department,  Washington,  D.  C. 


TYPHOMALARIAL  FEVER. 
By  J.  Edward  Squire,  M.D.  Lond.,  M.R.C.P., 

OF   LONDON. 

HE  early  use  of  any  new  medical  term  is  necessarily  somewhat  in- 
definite, especially  when  those  responsible  for  the  name  have  not  at  first 
clearly  indicated  the  condition  which  it  is  intended  to  signify.  In 
America  the  term  typhomalarial  fever  is  widely  used,  if  we  may  judge 
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from   tlie  number  of  communications   on   the  subject  to  the  medical 

journals  and  societies  in  all  parts  of  the  United  States  and  Canada.     To 

the  majority  of  English  practitioners,  whose  experience  has  been  limited 

to  their  own  country,  the  name  is  unfamiliar,  and  to  all  it  is  wanting  in 

accurate   definition.     Now   that  we  have   admitted  the  term  into  our 

nosology,  under  official   sanction,  it  is  well  that  we  should  endeavor 

clearly  to  understand  to  what  class  of  cases  it  should  apply.     Although 

it  has  been  used  for  a  quarter  of  a  century,  the  term  typhomalarial 

fever  is  not  yet  so  well  defined  as  to  bear  a  universal  significance.     The 

London  College  of  Physicians,  in  its  nomenclature  of  disease,  defines  it 

as  a  combination  of  malarial  and  enteric  fevers}     The  Section  of  Medicine 

at  the  International  Medical  Congress  held  in  Philadelphia  in  1876, 

expressed  the  opinion^  that  "typhomalarial  fever  is  not  a  special  or 

distinct  type  of  disease,  but  the  term  may  be  conveniently  applied  to 

the  compound  forms  of  fever  which  result  from  the  combined  influence  of 

the  causes  of  the  malarial  fevers  and  of  typhoid  fever.'' 

A  similar  though  somewhat  different  view  is  well  stated  by  Dr.  E.  G. 

Russell  in  a  paper  on  malarial  fevers  read   before  the  Epidemiological 

Society  of  London  in  1881.^     He  says: 

''  When  a  distinctly  malarial  complication  accompanies  and  is  bound  up 
with  true  enteric  fever,  we  have  the  disease  that  has  been  recognized,  and 
described  by  numerous  writers  of  divers  periods  and  lands,  as  paludo-enteric 
or  typhomalarial  fever." 

If  any  distinguishing  term  is  required  for  such  cases,  which  undoubtedly 
exist,  I  should  prefer  the  term  "  malarial  enteric  fever  "  which  I  pro- 
posed in  my  paper  on  "  Fever  at  Suakim."*  The  most  correct  description 
would  be  to  put  down  both  diseases,  enteric  fever  and  malaria,  just  as 
one  would  enter  syphilis  and  scarlet  fever  if  the  two  coexisted.  But 
again.  Dr.  Russell  says : 

"  Typhomalarial  fever  may  be  taken  as  affording  an  illustration  of  the 
parallelogram  of  forces ;  the  malarial  poison  and  the  typhoid  poison  being 
the  two  forces  acting  on  a  point — the  patient — and  being  represented  in 
magnitude  and  direction  by  the  two  sides  of  the  parallelogram,  each  pro- 
duces its  full  effect  in  its  own  proper  direction;  the  resultant  being  repre- 
sented in  magnitude  and  direction  by  the  diagonal  through  this  point — i.  e., 
by  typhomalarial  fever."  ^ 

Other  observers  consider  typhomalaria  to  be,  not  the  resultant  between 

two  causes,  but  describe  it  as  enteric  fever  modified  or  even  induced,  by 

malaria.     The  chief  exponents  of  this  view  are  Sir  Joseph  Fayrer  and 

M.  Leon  Colin.     The  former  writes  : 

"  I  believe  that  in  India  enteric  lesions  are  apt  to  come  on  in  the  course  of 
miasmatic  fever,  and  that  in  this  condition  they  not  only  resemble  but  become 

1  The  Nomenclature  of  Disease.     Second  edition.     London,  1885. 

2  Transactions  Int.  Med.  Congress,  Philadelphia,  1876,  p.  xxxviii. 

3  Transactions  Epidemiological  Society,  vol.  iv.,  part  iv.,  p.  559. 
*  Transactions  Med.-Chir.  Society,  1885-86,  vol.  Ixix.  p.  24:7. 
6  Transactions  Epidemiological  Society,  vol.  iv.,  part  iv  ,  p.  559. 
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identical  with  those  of  specific  enteric  fever,  which  is  caused  in  India  as  in 
England."^  Or  again,  "  I  am,  and  have  long  been  of  opinion  that  a  form  of 
fever  exactly  like  European  typhoid,  except  in  its  etiology,  exists  in  India 
and  other  hot  and  malarious  countries,  and  that  it  is  due  to  climatic  causes, 
not  to  filth  or  specific  causes  such  as  give  rise  to  it  in  England."'^ 

M.  Leon  Colin^  also  holds  that  these  fevers  result  from  a  transforma- 
tion of  paludal  into  typhoid  fever ;  or,  in  other  words,  of  malarial  into 
enteric  fever.  Barker*  speaks  of  typhoid  fever  being  produced  by 
"  malaria,"  but  he  uses  the  latter  term  in  the  wide  sense  of  "  infected 
air,"  not  paludal  miasmata  only.  Inspector  General  Maclean,  Professor 
of  Military  Medicine  at  Netley,  in  his  report  on  the  enteric  fever  cases 
«ent  to  Netley  from  Egypt  in  1882,  says : 

"  Medical  officers,  who,  like  the  writer,  have  studied  the  disease  in  India, 
recognize  two  types ;  the  first,  seen  in  young  soldiers  who  have  been  but  a 
short  time  in  the  country,  is,  in  all  its  main  features,  undistinguishable 
from  enteric  fever  as  seen  in  Europe.  In  the  other,  observed  in  the  persons 
of  those  longer  resident' in  India,  a  malarial  complication,  the  outcome  of  that 
poison,  and  the  changes  wrought  by  it  in  the  solids  and  fluids  of  the  body, 
give  a  distinctly  remittent  character  to  the  disease,  and  the  lesions  in  fatal 
cases,  revealed  post-mortem,  point  unequivocally  to  the  work  of  two  factors, 
the  enteric  plus  the  malarial  poison."^ 

Surgeon-Major  R.  W.  Jackson,  in  writing  on  enteric  fever  and  its 
modification  by  malaria  in  Southeastern  Africa,  dissents  from  the  hybrid 
view  of  the  disease.     He  writes : 

"From  what  I  have  seen  of  the  disease  termed  typhomalaria,  I  am  inclined 
to  believe  that  the  two  elements  do  not  intimately  mingle  in  the  course  of  the 
disease;  the  malarial  appears  to  be  more  or  less  parasitical  in  many  cases, 
with  a  decided  tendency  to  seize  on  a  subject  debilitated  by  any  cause."® 

Fleet  Surgeon  Norbury,  C.B.R.N.,^  says,  "The  so-called  typhomalarial 
fever  is,  in  my  opinion,  simply  enteric  fever,  and  nothing  else;"  though, 
as  he  says,  the  symptoms  may  be  modified  by  malaria.  These  both 
describe  what  I  would  term  "malarial  fever." 

The  view  to  which  I  myself  incline  is  also  propounded  and  upheld  by 
others  whose  observation  of  the  disease  is  more  extended  than  my  own ; 
sometimes  set  forth  in  published  opinions,  sometimes  borne  out  by  reports 
of  cases  or  pathological  examinations.  According  to  this  view,  typho- 
malarial fever  is  not  a  subdivision  of  enteric  fever,  but  a  form  of  malarial 
fever.  This  opinion  was  held  by  the  Commission  formed  for  the  pur- 
pose of  a  special  inquiry  into  the  disease  during  the  War  of  the  Rebel- 

^  Climate  and  Fevers  of  India  :  Croonian  Lectures,  1882,  p.  227. 

8  Trans.  Epid.  Soc.,  vol.  iv.,  part  iii.,  p.  269. 

8  Dela  Fievre  Typhoide  Palustre  :  Archives  Generates,  1878,  part  1,  p.  276. 

*  On  Malaria  and  Miasmata :  The  Fothergillian  Prize  Essay  for  1859.  By  T.  H.  Barker,  London, 
1863,  p.  iii, 

5  Army  Medical  Keports,  vol.  xxiii.,  1881. 

•  Dublin  Journal  of  Medical  Sciences,  January,  1881,  p.  17.  , 

^  Medical  and  Surgical  Notes  on  South  African  Warfare.  Transactions  International  Medical  Con- 
gress, London,  1881,  vol.  ii.  p.  513. 
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lion,  who  reported  that  the  camp  fever  then  so  prevalent  was  "bilious 
remittent  fever,  which,  not  having  been  controlled  in  the  primary  stage, 
had  assumed  that  adynamic  type  which  is  present  in  enteric  fever."' 

This  I  should  be  inclined  to  adopt  as  my  definition  of  typhomalarial 
fever,  merely  substituting  "malarial"  for  "bilious  remittent,"  and  not 
venturing  to  specify  any  cause  for  the  assumption  of  the  typhoid  symp- 
toms. My  definition  would  then  run  as  follows :  Typhomalarial  fever  is 
a  malarial  fever  which  has  assumed  that  adynamic  type  which  is  present  in 
enteric  fever.  Several  of  our  army  medical  officers  appear  to  favor  this 
view. 

There  still  remain  those,  like  Virchow,^  Welch,^  and  others,  who  would 
cut  the  Gordian  knot  by  agreeing  with  Brig.-Surgeon  J.  A.  Marston, 
that  "there  seems  to  be  no  satisfactory  evidence  for  including  a  typho- 
malarial fever  as  a  distinct  morbid  entity  in  our  nosology."*  I  agree 
with  these  in  so  far  as  they  hold  that  typho-malaria  is  not  a  specific  dis- 
ease or  distinct  morbid  entity;  but  I  hold  that  there  is  sufficient  justifi- 
cation for  retaining  the  term  in  our  nosology,  provided  we  understand 
clearly  what  we  intend  should  be  its  signification. 

Considering,  then,  typho-malarial  fever  as  a  manifestation  of  the  ma- 
larial poison,  in  which  continued  fever  is  accompanied  by  intestinal 
symptoms — mainly  diarrhoea — and  which  tends  to  assume  an  adynamic 
or  typhoid  condition,  I  proceed  to  give  a  sketch  of  the  disease,  tracing 
shortly  its  history,  or  rather  a  history  of  its  recognition,  and  then 
describing  its  symptoms  and  pathology.  Finally,  I  will  endeavor  to  give 
its  points  of  difference  from  enteric  fever,  so  as  to  help  us  to  arrive  at  a 
diagnosis  in  doubtful  cases. 

History. — Where  history  reaches  back  to  the  first  record  of  war  we 
have  mention  of  disease  breaking  out  in  the  camps ;  and  the  attendance 
of  disease  on' armies  in  the  field  has  recurred  with  fearful  regularity  in 
all  campaigns.  As  records  became  more  exact  (or  the  preservation  of 
them  more  successful;,  descriptions  of  the  prevailing  camp-fevers  have 
come  down  to  us  with  the  history  of  the  wars.  And  looking  through 
those  military  medical  annals,  we  find  that  the  ancients  had  to  fight 
against  the  same  disease  as  we  do  now,  in  the  field  and  in  the  camp,  in 
addition  to  the  "  filth  diseases  "  which  we  now  in  a  great  measure  pre- 
vent. To  say  that  the  fever  of  which  I  am  speaking  existed  long  before  it 
was  described  so  as  to  be  recognizable  by  us,  and  was  described  long  before 
it  was  named,  is  only  repeating  a  truism  which  will  hold  for  almost 
every  disease.  In  the  wars  of  the  middle  ages,  armies  in  Italy,  Hun- 
gary, and  along  the  shores  of  the  Danube  suffered  terribly  from  fevers, 

1  Woodward  :  Transactions  International  Medical  Congress,  Philadelphia,  1876,  p.  312. 

2  Kriegstyphus  und  Ruhr.,  Virchow's  Archiv,  Bd.  lii.  (1871),  1-42. 

3  "  Enteric  Fever."     Alexander  Prize  Essay,  1883. 

4  Army  Medical  Reports,  1880,  vol.  xxii.  p.  326. 
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chiefly  typhus  and  eDteric,  among  which  cases  occurred  very  nearly  re- 
sembling Avhat  we  now  call  typhomalarial.  To  come  nearer  to  our  own 
times,  in  1760  Gottingen  was  visited  by  an  epidemic,  described  by 
Koderer  and  Wagler^  as  morbus  mucosus,  which  was  a  continued  fever 
with  diarrhoea  and  typhoid  symptoms,  and  with  pathological  signs  of  in- 
testinal catarrh.  Then  we  have  the  records  of  the  terrible  AValcheren 
fever  in  1809,  which  spread  so  rapidly  among  the  British  troops  that  in 
a  month  after  landing  there  were  only  23,000  infantry  and  2000  cavalry 
fit  to  take  the  field,  out  of  a  force  of  nearly  40,000  men :  the  number  in 
hospital  was  then  nearly  3000,  increased  in  another  fortnight  to  7000, 
and  in  ten  days  more  to  nearly  11,000.^  This  was  recognized  at  the 
time  as  a  malarial  fever,  and  the  symptoms  as  desQribed  by  Davis  and 
others  in  many  cases  resemble  typhoid.  Similar  fevers  are  described  by 
Pringle,^  as  occurring  in  our  troops  in  the  low  countries  half  a  century 
earlier. 

After  the  close  of  the  Peninsular  War  there  was  no  very  protracted 
campaign  in  malarious  countries  until  the  great  civil  war  in  America 
(1862)  fifty  years  later.  During  this  struggle,  which  lasted  four  years, 
large  bodies  of  men  were  encamped  in  low-lying  districts  in  the  valleys 
of  the  Mississippi,  the  Ohio,  the  Potomac,  and  the  Chickahominy  rivers, 
where  malaria  abounds.  A  complete  and  well  organized  medical  service 
made  it  possible  to  collect  reports  from  the  various  divisions  of  the  army 
and  afterward  to  compile  a  medical  history  of  the  war,  which  is  a  store- 
house of  information  for  all  who  wish  to  study  the  diseases  incidental  to 
campaigning,  or  to  perfect  the  hygiene  of  armies.  It  is,  therefore,  to  the 
history  of  the  American  war  that  we  are  indebted  for  a  clearer  descrip- 
tion of  the  disease  of  which  I  am  speaking,  and  it  was  during  this  war 
also  that  the  term  typhomalarial  fever  was  first  used.  Many  of  the  sur- 
geons who  had  known  enteric  fever  at  home,  found  that  the  prevailing 
camp  fever,  though  resembling  typhoid — often  so  closely  that  they  had 
no  hesitation  in  diagnosticating  it  ~  had  yet  in  many  cases  diflTerences  so 
marked  as  to  call  for  special  reports.  A  commission  was  appointed  to 
investigate  the  matter,  and  on  the  drawing  up  of  statistical  forms  for 
returns  of  diseases  in  the  army,  Dr.  Woodward,  then  Assistant  Surgeon 
in  the  United  States  Army,  proposed  the  term  typhomalarial  fever — the 
disease  being  considered  by  him  to  be  a  hybrid  between  enteric  and 
malarial  fever.  The  first  ofiicial  recognition  of  the  term  is  in  the  United 
States  Army  Statistical  Keturns  for  1862. 

But  the  disease  is  not  confined  to  armies  in  the  field,  and  had  been 
recognized  before  this  time.     Lancisci,*  had  noticed  it  in  the  Roman 

1  De  morbo  mucoso.    Gottingen,  1762. 

2  Davis  :  On  Walcheren  Fever,  1810.     Introduction. 

3  Observations  on  tlie  Diseases  of  the  Army,  1774. 
*  De  Noxiis  Paludum  Effluviis.    Geneva,  1718. 
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marshes  in  the  17th  century,  and  in  America  Drake  ^  had  described  it 
and  called  it  "  remitto  typhus  "  twelve  years  before  Woodward  named 
it.  English  observers  in  India  and  elsewhere  had  described  many  cases 
of  it  as  malarial  fevers  or  bilious  remittent ;  and  the  French  had  seen  it 
in  Algeria.  In  late  years  our  Army  Medical  Reports  contain  many  de- 
scriptions of  the  disease  and  opinions  as  to  its  nature. 

Synonyms. — The  disease  under  consideration  is  described  under  many 
names ;  and  various  terms  are  used  by  different  writers  as  synonymous 
with  typhomalarial  fever.  I  have  mentioned  Drake's  remitto-typhus, 
or  secondary  typhus  fever,  as  he  also  calls  it.  Then  we  meet  with  palu- 
dal-typhoid, paludo-enteric,  miasmatic  typhoid  fever,  fseco-malarial 
fever,  bilious  remittent,  gastric  remittent,  adynamic  remittent,  typhoid 
remittent,  and  autumnal  fever,  all  of  which  are  now  in  use ;  and  mucous 
or  pituitous  fever  (Copeland),  typhus  intermittens  subintrans  and  febris 
intermittens  typhosa  (Hermann  Schmidt),  which  are  obsolete.  From  a 
most  valuable  report^  by  Surg.-Major  Veale  on  the  Fevers  from  the 
Mediterranean,  treated  at  Netley  in  1879,1  get  the  following:  Malta 
fever,  rock  (or  Gibraltar)  fever,  Mediterranean  fever,  and  his  own  sug- 
gestion, viz.,  complex,  or  complicated  fever  (febris  complicata).  Many 
cases  are  also  included  under  the  comprehensive  term  "  simple  continued 
fever." 

In  giving  the  synonyms,  I  only  mention  terms  used  when  the  observer 
seems  to  have  recognized  the  disease  as  that  we  are  calling  typhomalarial 
fever.  The  other  names  under  which  cases  have  been  returned  would 
seem,  according  to  Dr.  Veale,  to  range  from  enteric  fever  and  rheuma- 
tism, to  phthisis  or  chronic  pneumonia. 

Etiology. — If  I  say  that  wherever  malaria  is  found,  there  typhoma- 
laria  may  also  occur,  I  need  go  no  further  in  describing  the  climatic  and 
telluric  conditions  which  favor  its  development,  for  that  would  carry  me 
far  beyond  the  scope  of  this  paper.  It  has  been  described  as  occurring 
in  all  four  continents,  and  with  a  wide  distribution  in  each.  It  is  not 
confined  to  tropical  or  subtropical  countries,  though  perhaps  more  fre- 
quent in  such  climates  :  it  is  not  uncommon  on  the  shores  of  the  Med- 
iterranean, "  and  cases  of  typhomalaria  have  been  described  (by  Dr. 
Handfield  Jones*  and  others)  as  occurring  in  England.  Until  recently, 
no  other  fevers  were  recognized  in  the  Romney  marshes  except  those 
due  to  malaria.^ 

In  the  tropics  it  would  seem  that  the  season  at  which  it  is  most  preva- 
lent is  the   setting  in  of  the   rains  (Fayrer  and  Don),  and  in  more 

1  The  Principal  Diseases  of  the  Interior  Valley  of  North  America.     Cincinnati,  1850. 

2  A.  M.  D.  Reports,  1879,  vol.  xxi.  p.  271. 

«  I  believe,  as  was  remarked  at  the  time  (Lancet,  1886,  vol.  i.  p.  .')C7),  that  it  is  to  this  cause  that  wo 

must  attribute  the  loss  of  a  distinguished  member  of  our  profession  last  year,  I  mean  Mr.  Cooper  Foster. 

■*  Medical  Times  and  Gazette,  June  27,  1885. 

6  Hilton  Fagge :  Practice  of  Medicine,  vol.  i.  p.  283. 
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temperate  climates,  as  would  naturally  be  expected,  it  occurs  at  the 
season  when  both  malarial  and  enteric  fevers  are  most  prevalent,  viz., 
in  the  autumn.  With  regard  to  individual  predisposition,  youth,  fresh 
arrival  in  a  malarious  district,  and  any  cause  that  tends  to  debilitate  the 
individual,  or  to  depress  the  spirits,  seem  to  lay  persons  open  to  an  attack. 
Over-crowding,  or  the  collection  of  a  large  number  of  persons  together, 
sanitary  defects,  foul  smells,  bad  water,  bad  food,  hard  or  harassing 
duties,  are  all  mentioned  by  different  waiters.  Thus,  campaigning  in  a 
malarious  country  brings  all  the  predisposing  causes  into  force.  Stand- 
ing camps,  or  prolonged  occupation  of  camping  grounds  where  filth, 
decomposition,  and  malarial  emanations  exist  in  a  subtropical  or  tropical 
heat,  are  most  favorable  to  its  development.^  Sorue  writers  suggest  that 
the  presence  of  enteric  fever  is  a  predisposing  cause ;  perhaps,  rather,  it 
is  a  cause  for  the  prominence  of  intestinal  symptoms.  Certainly  the  two 
diseases  frequently  occur  side  by  side,  as  is  clearly  seen  in  the  reports  of 
the  American  war,  in  those  of  our  Zulu  war,  and  also  at  Suakim  last 
year.  M.  Boudin,^  the  French  military  surgeon,  considered,  from  his 
experience,  that  -malaria  "  excludes,  and  is  antagonistic  to"  enteric  fever, 
but  I  suppose  he  Avould  find  few  supporters  at  the  present  day.  The 
poison  being  essentially  that  which  produces  intermittents  and  remit- 
tents, the  mode  of  their  introduction  into  the  system  is  probably  identical. 

Typhomalaria  is  not  transmissible  from  person  to  person  (Harley),^ 
and  in  this  differs  from  enteric  fever. 

Having  gained  a  hold  upon  the  individual  the  poison  may  lie  dormant 
for  a  considerable  time,  and  this  appears  to  be  one  of  the  marked  char- 
acteristics of  malarial  diseases.  This  was  observed  in  many  cases  among 
our  troops  after  the  Egyptian  campaign  in  1882,  and  also  after  the 
Soudan  expedition  of  1885 ;  on  both  of  which  occasions  men  were  con- 
stantly admitted  to  hospital  for  fever  resembling  closely  enteric  (and 
often  correctly  so  diagnosticated)  for  some  weeks,  or  even  months,  after 
arrival  in  England ;  and  both  among  the  troops  at  Aldershot  and  in 
Cyprus  in  1882,*  and  in  the  brigade  of  Guards  in  1885,  the  cases,  almost 
without  exception,  occurred  among  those  who  had  returned  from  the 
seat  of  war.  In  1882  it  is  recorded  that  the  brigade  of  Guards  left 
Alexandria  at  the  end  of  October  and  beginning  of  November  (from 
October  30th  to  November  7th),  and  cases  of  fever  continued  to  be  ad- 
mitted to  hospital  for  nearly  nine  weeks  after  that  date ;  and  the  re- 
mark, "that  the  disease  was  of  Egyptian  origin,  and  was  not  due  to 
infection  from  one  to  another  in  this  country,"  seems  highly  probable, 
because  the  spread  of  it  was  confined  to  those  who  had  been  in  Egypt.^ 

^  Norbury,  Trans.  Int.  Med   Congress,  London,  1881,  vol.  ii.  p.  513. 

2  Traite  des  Kievres  luteruiittentes,  reniittentes  et  continues  de  pays  chaudes  et  des  contrees  mar6c- 
ageuses.     Paris,  1842.  • 

3  Reynolds's  System  of  Medicine.     Art.  Enteric  Fever.     1st  ed.,  1886,  vol.  i.  p.  610. 

*  A.  M.  D.  Reports,  vol.  xxiv.,  1882.  6  A.  M.  D,  Reports,  1882,  vol.  xxiv.  p.  117. 
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Symptoms. — The  onset  is  often  gradual,  sometimes  sudden,  and  the 
cases  may  at  first  show  no  differences  from  other  results  of  malarial 
poisoning. 

Certain  premonitory  symptoms  are  mentioned  by  various  observers, 
among  which  tonsillitis  is  spoken  of  by  more  than  one.  Sir  Anthony 
Home,  speaking  of  an  outbreak  of  fever  at  Sitapur,  in  Bengal,  says, 
"  Nothing  is  more  frequent  than  the  connection  in  point  of  time  between 
a  preceding  tonsillitis  and  a  following  enteric  fever  illness."  ^  I  suspect 
that  typhomalaria  would  be  a  better  term  to  describe  this  outbreak,  and 
I  am  unable  to  find  any  mention  of  a  preceding  tonsillitis  in  the  articles 
on  enteric  fever  in  any  of  the  various  text-books.  Surgeon-General 
Woolfreyes,  in  describing  the  fever  which  occurred  among  the  troops  in 
Natal  during  the  Zulu  war,  and  which  he  recognized  as  typhomalarial, 
says,  "It,  as  a  rule,  commences  with  sore  throat,  a  peculiarity."^  So, 
too,  the  fever  designated  generally  as  "  typhomalarial,"  so  prevalent  at 
the  several  outposts  during  the  Galeaka-Gaika  campaign  in  the  Cape 
Colony,  nearly  always  commenced  with  sore  throat.^  Dr.  Don  speaks  of 
tonsillitis  preceding  the  continuous  enteric  fever  of  Bermuda.*  I  noticed 
several  cases  of  tonsillitis  among  the  troops  at  Suakim  while  fever  was 
prevalent,  but  was  not  then  aware  of  their  possible  significance.  I  cer- 
tainly met  with  it  in  some  men  who  were  never  admitted  to  hospital 
then  or  later.^  The  onset  then  is  gradual,  with  indefinite  malaise,  head- 
ache, loss  of  appetite,  and  possibly  chills,  and  pains  or  aches  in  various 
parts  of  the  body.  Assistant  Surgeon  Billings,  U.  S.  Army,  says,  "  The 
malarial  element  is  always  prominent  at  the  commencement,  the  typhoid 
element  making  its  appearance  on  the  fifth  or  sixth  day,  and  gradually 
becoming  more  prominent."^  Sickness  is  a  distinctive  and  almost  con- 
stant symptom,  the  vomited  matters  often  being  greenish. 

Diarrhoea  is  generally  present,  but  where  camp-diarrhoea  is  prevalent 
may  cause  no  comment. 

As  the  disease  progresses  the  diarrhoea  may  be  more  frequent.  The 
stools  vary:  they  may  be  greenish,  as  is  common  in  remittents;  watery 
and  brown ;  or  sometimes  resembling  the  "  pea  soup  "  stools  of  enteric 
fever. 

Now  and  then,  when  diarrhoea  is  the  rule,  a  solid  and  apparently 
healthy  motion  may  be  passed  in  the  middle  of  the  illness.  There  may 
be  constipation  throughout. 

1  A.  M.  D.  Reports,  1882,  vol.  xxiv.  p.  81.  2  Fayrer:  Op.  cit.,  p.  194. 

3  A.  M.  D.  Reports,  1879,  vol.  xxi.,  p.  294. 

*  Ibid.,  vol.  xi.,  1869.     Appendix.     No.  xi.  p.  885. 

s  I  may  mention  that  since  my  return  from  Suakim  I  have  had  several  attacks  of  "  Soudan  Fever," 
— clearly  malarial ;  and  that  on  the  last  few  occasions  I  have  noticed  that  sore  throat  precedes  and 
accompanies  the  fever. 

6  Report  on  the  Treatment  in  the  Army  of  the  Potomac  during  1864. 
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The  temperature  is  raised  from  the  commencement  of  illness ;  at  first, 
it  may  be,  with  complete  remissions,  afterward  becoming  continued, 
sometimes  very  high,  and  often  irregular.  The  pulse  is  small,  feeble, 
often  dicrotic,  and  rapid,  and  shows  no  relation  to  the  temperature. 

A  symptom  is  noticed  in  the  reports  of  the  Zulu  war  which  reminds 
us  forcibly  of  the  description  of  the  mucous  fever  in  Gottingen.  This 
is  a  "  hypersemic  condition  of  the  entire  alimentary  tract,  indicated  by 
congestion  of  the  throat  and  fauces,  the  excessive  secretion  of  mucus, 
the  copious  mucous  diarrhoea,  accompanied  by  tenesmus,  and  followed 
after  straining  by  a  little  pure  blood."^ 

Jaundice  has  been  noticed  in  several  instances,  and  hepatic  congestion 
is  frequently  met  with  in  the  early  stages.  The  abdomen  is  distended; 
and  there  may  be  pain  and  gurgling  on  pressure  in  the  right  iliac  fossa, 
a  frequent  sign  in  diarrhoea.  The  spleen  is  enlarged.  The  tongue  in 
severe  cases  is  furred  and  swollen ;  later  it  may  become  dry,  brown,  and 
cracked. 

In  severe  and  prolonged  cases  we  find  subsultus  tendinum,  sordes  on 
the  teeth,  low  muttering  delirium,  and  continual  vomiting.  Death 
results  from  exhaustion.  It  is  stated  that  rose  spots  are  found  on  the 
abdomen  as  in  enteric  fever,  but  I  should  almost  consider  the  spots  to  be 
pathognomonic  of  the  specific  disease. 

In  cases  which  end  in  recovery,  the  duration  of  the  disease  is  very 
variable.  During  an  epidemic  many  men  come  into  hospital  with  all 
the  signs  of  a  severe  attack,  and  after  a  few  days'  illness  are  practically 
well,  though  careful  observation  might  show  evening  fever  for  some  time 
after  they  have  left  the  hospital.  Severe  cases  have  a  longer  course 
than  enteric  fever,  and  linger  on  for  seventy  days  or  more  (Maclean, 
Lane,  Notter).  In  o^e  of  my  cases  the  patient  was  under  treatment  for 
thirteen  weeks,  or  ninety  days.  For  some  time  after  all  marked  illness 
has  disappeared  the  temperature  may  go  on  oscillating  from  98°  to  102° 
or  103°  F.  at  night,  the  patient  meanwhile  having  a  good  appetite  and 
feeling  well.^  This  prolonged  course  is  very  characteristic,  and  quite 
different  from  the  relapses  in  enteric  fever;  sometimes  diarrhoea  con- 
tinues during  the  whole  time.  In  some  cases  a  rheumatic  affection  of 
the  fibrous  tissues  round  the  joints  and  other  parts^  may  persist  for  weeks 
or  months;  in  others,  anaemia  is  the  only  remaining  sign  of  illness. 
Tenderness  over  the  hepatic  region  may  be  noticed  throughout  convales- 
cence. 

Complications. — Of  these  the  chief  are  pulmonary  congestion,  bron- 
chitis or  pneumonia,  hemorrhages  from  the  bowels,  or  other  mucous  sur- 
faces, as  epistaxis.    With  these  hemorrhages  I  may  mention  the  purpuric 

1  A.  M.  D.  Reports,  1879,  vol.  xxi.  p.  293. 

2  Ibid.,  p.  206.  3  Ibid,,  p.  266. 
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blotches  on  the  skin  noticed  in  two  of  my  fatal  cases  at  Suakira,  and  re- 
ported in  my  paper  on  the  fever  there.^ 

Purpura  has  been  noticed  as  a  complication  of  Gibraltar  fever,^  which 
sometimes  at  least  takes  the  typhoraalarial  form.  In  the  Zulu  war, 
also,  "we  are  told  that  in  some  of  the  cases  of  fever  there  was  "  a  cutaneous 
redness  larger  than  a  man's  hand,  which  appeared  in  various  localities, 
but  especially  on  the  side  of  the  thorax,  and  outer  side  of  the  upper 
arm."  This  did  not  disappear  on  pressure,  and  on  incision  post  mortem 
small  blood  coagula  were  found  in  the  centre.  It  was  always  a  fatal 
sign.^  Profuse  perspiration  with  sudamina  may  occur.  Rheumatism, 
sometimes  attended  with  effusion  into  joints,  has  been  observed,*  and  has 
long  been  recognized  as  a  usual  sequela  of  Malta  fever  or  Mediterranean 
remittent.^ 

Pathology. — A  clear  understanding  of  the  pathological  changes 
brought  about  by  any  morbid  process  is  essential,  if  we  wish  to  perfect  our 
knowledge  as  to  the  symptoms,  course,  or  general  history  of  a  disease. 
For  it  is  by  pathological  examination  that  we  are  enabled  to  check  or 
verify  our  diagnosis,  and  so  know  positively  with  what  disease  we  have 
to  deal — a  point  which  may  remain  uncertain  without  such  means  of 
proof.  I  am  about  to  venture  a  statement  which  will  meet  with  some 
opposition,  if  I  may  judge  by  the  opinions  expressed  by  most  of  those 
who  have  written  on  typhomalarial  fever — it  is  this.  The  pathological 
changes  found  after  death  from  typhomalaria  differ  from  those  charac- 
teristic of  enteric  fever,  and  serve  to  distinguish  the  two  diseases  from 
one  another :  they  are,  in  fact,  the  pathological  signs  of  malarial  fevers. 
Many  writers  state  that  necropsies  in  cases  of  typhomalarial  fever  show 
the  peculiar  ulceration  of  Peyer's  patches  which  is  considered  charac- 
teristic of  enteric  fever.  I  believe  that  when  the  characteristic  Peyerian 
ulceration  is  found  we  may  take  it  that  the  patient  has  had  true  enteric 
fever,  which  may  have  been  complicated  with  malaria  no  doubt,  but  this 
does  not  constitute  typhomalarial  fever. 

The  two  diseases,  as  I  have  already  mentioned,  often  exist  side  by  side 
in  the  same  camp,  and  may  be  treated  in  the  same  ward  ;  the  symptoms 
during  life  are  much  alike,  and  doubt  may  exist  as  to  the  diagnosis 
throughout  the  whole  illness.  What  wondei:  then  if  a  case  diagnosticated 
as  typhomalarial  fever  convict  us  of  error  in  diagnosis  by  revealing 
Peyerian  ulceration  at  the  post  mortem,  or  if  a  careful  search  in  a  case 
supposed  to  be  enteric  fever  should  disappoint  us  by  the  absence  of 
enteric  ulcers.  A  most  instructive  account  of  a  simultaneous  outbreak 
of  enteric  fever  and  of  typhomalarial  fever  in  two  regiments  in  adjoining 

1  Trans.  Med  -Chir.  Society,  1885-86,  vol.  Ixix.  p.  247. 

«  A.  M.  D.  Reports,  1881,  vol.  xxii.  p.  33. 

3  Trans.  Int.  Med.  Congress,  Loudon,  1881,  vol.  ii.  p.  513. 

*  A.  M.  D.  Keports,  1879,  vol.  xxi.  p.  266.  6  Ibid.,  1861,  vol.  iii.  p.  507. 
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camps,  where  the  two  diseases  could  be  studied  side  by  side,  will  be 
found  in  the  Appendix  to  the  Army  Medical  Report  for  1879.  This 
report  teems  with  important  facts  which  help  us  to  study  the  differences 
between  the  two  diseases.  In  this  outbreak  it  was  at  first  considered 
that  the  two  fevers  might  be  one  and  the  same  disease,  till  fatal  cases 
demonstrated  that  the  two  diseases  were  perfectly  distinct :  for,  whereas, 
the  necropsies  in  one  camp  show^ed  "  the  local  lesions  of  the  intestinal 
glands  which  are  the  invariable  concomitants  and  anatomical  expres- 
sion "  of  enteric  fever,  in  a  fatal  case  in  the  other  camp  the  intestine  was 
found  to  be  perfectly  healthy.^  I  do  not  wish  to  be  understood  to  deny 
that  ulcers  may  be  found  in  the  small  intestine  in  typhomalaria :  on  the 
contrary,  I  imagine  they  may  be  frequently  present,  but  they  do  not 
select  Peyer's  patches  or  the  solitary  glands,  or  confine  themselves  to 
these,  as  enteric  fever  ulcers  do.  The  presence  of  ulcers  in  the  small 
intestine  in  patients  dying  of  malarial  fevers  has  been  observed  over 
and  over  again.  Annesley^  and  Twyning'^  both  mention  superficial 
ulceration  of  the  mucous  membrane  of  the  small  intestine  in  protracted 
cases  of  the  "  congestive  fever "  of  the  cold  season  in  India.  Ulcers, 
sometimes  possibly  those  of  enteric  fever,  but  sometimes  quite  different, 
were  noticed  in  the  Walcheren  fever  (Davis).  Dr.  Wall,  of  Calcutta, 
describes  irregular  ulceration,  by  no  means  selecting  the  site  of  Peyer's 
patches,  and  often  encircling  the  intestine.*  Surgeon-Major  Edge,  in 
reporting  on  the  camp  fevers  during  the  Zulu  war,  writes :  "  Post-mortem 
examination  revealed  the  great  differences  between  the  diseases.  In 
remittent  fevers  the  ulceration  was  not  in  Peyer's  patches  or  certainly 
not  confined  to  them,  nor  were  Peyer's  patches  or  the  solitary  glands 
traceable  in  the  great  inflammation  and  thickening  of  the  lower  part  of 
the  ilium."^  Others  are  unable  to  distinguish  between  the  ulcers  in 
some  malarial  fevers  and  those  of  enteric  fever,  believing  the  former  to 
develop  into  true  enteric.  Dr.  Morehead  goes  further  and  says,  "  Dis- 
ease of  Peyer's  glands  ...  is  not  peculiar  to  typhoid  fever  only, 
for  it  occurs  in  cholera,  in  protracted  diarrhoea,  and  in  acute  muco-ente- 
ritis,  or  as  an  occasional  complication  of  remittent  fever,  and  is  a  fre- 
quent one  of  phthisis  pulmonalis."^ 

Dr.  Jules  Guerin,^  of  Paris,  considers  that  the  organic  lesions  found 
in  the  intestine  in  enteric  fever  are  the  effects  of  virulent  and  ulcerative 
action  of  typhoid  matters  on  the  parts — i.  e.,  a  local  irritative  action, 
not  the  result  of  the  specific  poison.  If  this  were  so,  other  irritative 
contents  of  the  bowels  might  be  expected  to  produce  exactly  the  same 
results. 

1  A.  M.  D.  Reports,  1879,  vol.  xxi.  p.  253.  2  Diseases  of  India. 

*  Diseases  of  Bengal,  second  edition,  1835.  *  Fayrer,  op.  cit.,  p.  175. 

*  A   M.  D.  Reports,  1879,  vol.  xxi.  p.  306.  *  Researches  on  DiseaseMn  India,  p.  IGO. 
'  Transactions  of  the  International  Medical  Congress,  London,  1881,  vol.  ii.  p.  91. 
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To  enumerate  the  chief  pathological  appearances  found  in  cases  of 
typhomalarial  fever :  First,  as  to  the  alimentary  tract.  There  may  be 
congestion  of  the  throat  and  pharynx,  with  excessive  amount  of  secre- 
tion ;  and  this  may  extend  throughout  the  whole  length  of  the  aliment- 
ary canal.  This  was  found  in  one  of  my  necropsies  at  Suakim,  where, 
besides  the  injection  of  the  mucous  coat,  submucous  ecchymoses  were 
present.  Woodward  notices  this  condition.  He  has  collected  a  number 
of  autopsies  in  which  the  illness  had  strikingly  resembled  enteric  fever, 
but  in  which  dissection  showed  no  other  lesion  in  the  alimentary  canal 
than  a  smart  intestinal  catarrh.  The  characteristic  lesions  were  "  Patches 
of  inflammation  scattered  irregularly  throughout  both  small  and  large 
intestines  and  enlargement  of  the  closed  glands,  often  associated  with 
pigment  deposits."^  Annesley  says,  "  occasionally  the  mucous  surface 
(of  the  intestines)  is  of  a  brick-red  or  purplish  shade  of  color,  apparently 
ecchymosed."^  Twyning  also  mentions^  inflammation  and  ecchymosis  of 
the  small  intestine  without  ulceration ;  and  morbid  vascularity  of  the 
duodenum.  In  cases  of  the  Walcheren  fever,  Davis  found  the  intestines 
of  a  purplish  hue.  Surgeon-Major  Boulton  mentions  having  seen  this 
in  the  West  Indies.^  Congestion  and  ecchymosis  in  the  intestines  must, 
therefore,  be  considered  a  frequent  pathological  sign  in  typhomalaria ; 
and  would  appear  to  be  not  uncommon  in  remittent  fever.  Most  ob- 
servers consider  the  congestion  of  the  mucous  coat  to  be  most  marked 
in  the  duodenum,  and  upper  part  of  the  jejunum  ;  and  some  describe 
the  ilium  as  healthy.  I  have  certainly  seen  the  latter  congested  and 
ecchymosed. 

In  more  severe  or  prolonged  cases  ulcerations  may  be  found  in  almost 
any  part  of  the  small  or  large  intestine,  though  Annesley  thinks  it  is 
most  commonly  to  be  seen  in  the  termination  of  the  ilium;  probably 
here  he  is  confounding  it  with  enteric.  They  are  irregular  ulcers,  which 
may  be  small  and  agglomerated,  or  large  and  far  apart,  sometimes  encir- 
cling the  intestine,  and  not  selecting  the  intestinal  ductless  glands. 
They  are  usually  superficial,  not  penetrating  beyond  the  mucous  mem- 
brane, though  they  may  be  deep  enough  to  cause  perforation.^ 

The  spleen  is  enlarged,  soft,  and  friable ;  the  liver  congested  and 
hard ;  the  gall-bladder  sometimes  distended  with  bile.  All  the  above, 
be  it  observed,  are  pathological  results  of  malaria,  not  of  enteric  fever 
poison. 

The  lungs  may  show  signs  of  the  complications  which  aflTect  those 
organs,  most  commonly  being  congested  at  their  bases  posteriorly. 

Purpuric  ecchymoses  may  be  seen  in  the  skin. 


1  Typhomalarial  Fever.     Transactions  of  the  International  Medical  Congress,  Phila.,  1876,  p.  331. 

2  Op.  cit.,  vol.  ii.  p.  457.  ^  Op.  cit. 
4  A.  M.  D.  Reports,  1879,  vol.  xxi.  p.  30fi.  ^  Op.  cit. 
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Diagnosis. — All  those  who  have  seen  much  of  malaria  have  noted 
how  its  symptoms  frequently  simulate  those  of  enteric  fever,  so  closely, 
in  some  cases,  that  a  diagnosis  is  almost  impossible.  This  led  Dr.  J. 
Harley^  to  express  the  opinion  that  "  we  unhesitatingly  conclude  that 
enteric  fever  is  often  a  part  of  intermittent  fever,  and  the  converse." 
The  Indian  records  before  the  time  of  Scriven — and  even  since  enteric 
fever  has  been  recognized  in  India — show  this  difficulty  clearly.  Malaria 
may  cause  a  continued  fever  with  diarrhoea  and  intense  prostration  ;  and 
enteric  fever,  as  Murchison  pointed  out,  may  show  remissions  in  its  tem- 
perature chart,  or  put  on  the  intermittent  type  at  the  commencement  in 
malarious  countries.^  When,  therefore,  w^e  come  to  deal  with  a  disease 
intermediate  as  regards  its  symptoms  between  remittents  and  enteric 
fever,  the  difficulty  of  diagnosis  is  increased,  especially  when  all  three 
diseases  exist  side  by  side.  An  example  of  this  difficulty  occurred  on 
board  H.  M.  S.  Alexandra,  on  the  Mediterranean  Station  in  1879,  where 
there  Avas  a  case,  the  diagnosis  of  which  was  attended  with  uncertainty 
till  after  its  fatal  termination,  when  the  post-mortem  examination  "  re- 
vealed such  enteric  disease  as  could  only  be  attributed  to  the  typhoid 
poison,  viz.,  ulceration  of  the  solitary  glands  and  of  Peyer's  patches  with 
perforation  of  the  bowel ;  yet  the  symptoms  of  this  case  during  life  dif- 
fered very  slightly  from  those  of  others  in  which  these  pathological 
changes  were  entirely  wanting."^  I  shall  not  attempt  to  give  any  points 
to  distinguish  typhomalarial  fever  from  malarial  fevers  (as  those  who 
consider  it  a  subdivision  of  enteric  fever  would  be  obliged  to  do),  for  I 
consider  it  a  malarial  fever,  to  which  a  special  interest  attaches,  from  its 
symptoms  simulating  enteric  fever,  though  its  etiology  and  pathological 
result  are  different. 

The  real  question  is.  How  are  we  to  distinguish  it  from  enteric  fever  ? 
and  that  is  the  main  difficulty.  We  must  not  forget  that  enteric  fever 
can  be  modified  by  malarial  complications — what  I  propose  to  call 
"malarial  enteric  fever" — and  that  this  increases  our  difficulty  in 
discriminating  between  them.  The  chief  modifications  in  the  course  of 
enteric  fever  produced  by  malaria  are  as  follows  :  A  prolongation  of  the 
incubation  period  (as  was  seen  after  the  Egyptian  and  Soudan  campaigns 
— for  in  some  of  the  fatal  cases  among  those  referred  to  on  page  401,  the 
Peyerian  ulcers  of  enteric  fever  were  found)  ;  variations  in  the  temper- 
ature curves,  such  as  a  wider  daily  range,  marked  intermissions  or  regular 
remissions,  and  a  lengthening  of  the  febrile  condition,  or  more  protracted 
convalescence.  Typical  ague  attacks  have  occurred  in  the  course  of 
enteric  fever.* 

1  Reynolds's  System  of  Medicine,  1806,  vol.  i.  p.  604. 

a  Bartlett :  Fevers  of  the  United  States.  1856.  8  Naval  Medical  Report,  1879,  p.  27. 

*  A.  M.  D.  Reports,  1880,  vol.  xxii.  p.  96. 
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How  then  shall  we  distinguish  typhomalarial  from  enteric  fever  ?  The 
onset  in  both  is  similar,  though  sometimes  more  sudden  in  the  former. 

I  should  consider  that  though  the  absence  of  rose  spots  does  not 
negative  enteric  fever,  their  presence,  if  they  could  be  recognized  with 
certainty,  would  exclude  typhomalarial  fever.  Murchison^  considers 
the  spots  the  only  sign  by  which  enteric  fever  can  be  diagnosticated  from 
remittent  fever  in  some  cases.  Persistent  and  uncontrollable  bilious 
vomiting,  especially  if  commencing  early  in  the  illness,  is  in  favor  of 
typhomalarial  fever,  though,  of  course,  vomiting  may  occur  late  with 
extensive  ulceration  in  enteric  fever.  The  greater  frequency  of  vomiting 
in  typhomalarial  fever  probably  depends  upon  the  more  frequent  impli- 
cation of  the  duodenum  and  higher  parts  of  the  alimentary  tract  in  the 
morbid  process.  The  character  of  the  stools  may  assist  diagnosis  if  they 
are  greenish  or  dark  colored;  but  in  both  diseases  they  may  have  the 
ochre  color  common  in  enteric  fever  evacuations. 

When  the  duodenum  and  upper  parts  of  the  intestine  are  chiefly 
affected  in  typhomalarial  fever,  the  abdominal  pain  and  tenderness  will 
be  most  marked  in  the  epigastrium,  rather  than  in  the  right  iliac  region. 
Hemorrhage  from  the  bowels  occurs  in  enteric  fever,  during  separation 
of  the  sloughs  in  the  intestine,  and  epistaxis  may  also  occur  in  the  early 
stage  of  the  illness.  In  typhomalarial  fever  hemorrhages  may  occur  at 
any  stage ;  and  from  the  bowel  (which  would  appear  to  be  a  not  un- 
common occurrence),  from  the  mouth,  nose,  or  urinary  organs. 

Pyrexia.  In  the  course  of  the  illness  the  temperature  chart  will  often 
give  a  guide  to  the  nature  of  the  disease.  The  typical  temperature 
chart  in  enteric  fever  is  well  known,  and  in  a  simple,  uncomplicated 
case  there  would  be  little  doubt  as  to  the  diagnosis.  Speaking  generally, 
the  fever  in  typhomalaria  would  seem  to  run  up  more  quickly,  and 
become  high  earlier  in  the  illness  than  would  be  the  case  in  enteric  fever. 
Its  course  would  not  be  so  uniform,  and  the  daily  range  is  greater  in  the 
former. 

While  at  Suakim,  Surgeon-Major  Cotter  mentioned  to  me  that  he  had 
observed  in  India  that,  whereas  in  enteric  fever  the  highest  temperature 
of  the  day  occurred  in  the  evening,  the  daily  acme  of  malarial  fevers 
was  usually  about  noon.  My  few  observations  led  me  to  believe  that 
this  is  not  a  constant  occurrence.  The  delirium  of  malarial  fever  is 
said  to  come  on  earlier  in  the  illness  than  it  usually  does  in  enteric  fever. 

It  will  be  noticed  that  my  points  for  diagnosis  are  mainly  those  recog- 
nized as  helping  to  distinguish  malarial  fevers  from  enteric.  These 
points  of  diflerence  are  more  fully  detailed  by  Sir  Joseph  Fayrer  in  his 
"Croonian  Lectures,'"  by  Dr.  J.  Harley  in  Reynolds's /^i/s^er?i  of  Medicine,^ 
by  Dr.  Russell  in  the  Epidemiological  Society's  Transactions,*'  and  by  Dr. 

1  Murchison  :  Continued  Fevers,  3d  edition,  1884,  p.  597.  2  Op.  cit. 

3  Art.  Enteric  Fever.  •*  Epid.  Sjc.  Trans.,  vol.  4,  part  iv. 
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Lyon  in  the  Indian  Annals  of  Medical  Science^  to  whom  I  would  refer 
those  who  would  pursue  this  subject. 

Prognosis. — The  immediate  danger  to  life  is  probably  no  less  than  in 
enteric  fever.  Convalescence  will  generally  be  very  much  prolonged ; 
and  after-effects,  such  as  follow  malarial  fevers  in  general,  may  be 
expected. 

Treatment. — In  the  earlier  stages,  caution  will  suggest  as  strict  a 
liquid  diet  as  is  necessary  in  enteric  fever.  When  diagnosis  has  excluded 
the  latter,  and  symptoms  point  to  an  absence  of  inflammation  of  the 
alimentary  canal,  a  return  to  solid  food  may  be  permitted  earlier,  and 
with  more  safety,  than  in  enteric  fever. 

Whereas  in  enteric  fever  aperients  are  contraindicated,  there  would 
seem  to  be  some  reason  for  giving  a  mild  aperient  in  the  early  stages  of 
typhomalarial  fever,  with  congestion  of  the  duodenal  mucous  membrane, 
and,  possibly,  also  of  the  stomach.  Quinine  is  the  most  important  drug, 
and  may  be  said  to  form  a  necessary  part  of  the  treatment.  In  enteric 
fever  it  will  do  no  more  than  reduce  the  temperature,  in  typhomalarial 
fever  it  may  check  the  disease. 

Some  would  recommeud  us  to  observe  the  eflfects  of  quinine  as  an  aid 
to  diagnosis  ;  but  diagnosis  should  lead  to  treatment,  not  haphazard  drug- 
ging suggest  a  diagnosis. 

Stimulants  will  often  be  required,  and  are  essential  in  prolonged  and 
adynamic  cases. 

A  most  important  aid  to  cure,  when  it  can  be  carried  out,  is  to  get  the 
patient  away  from  the  malarious  district  as  soon  as  possible.  This  will 
sometimes  give  a  chance  of  recovery  in  cases  which  would  otherwise  be 
hopeless. 

I  have  tried  in  this  paper  to  bring  together  the  observations  of  many 
who  have  described  what  I  understand  to  be  typhomalarial  fever,  and  so 
to  draw  up  a  systematic,  and,  I  hope,  fairly  complete  description  of  the 
disease. 

I  must  again  reiterate  my  opinion  that  typhomalarial  fever  should  be 
considered  a  malarial  disease,  and  absolutely  distinct  from  enteric  fever 
in  its  etiology  and  pathology.  Its  claim  to  be  distinguished  by  a  special 
name  lies  in  the  fact  of  its  symptoms  simulating  so  closely  those  of 
enteric  fever. 

If  the  review  of  the  subject  here  presented  does  anything  to  hasten 
the  clearer  understanding  of  what  is  signified  by  the  term,  and  of  what 
cases  ought  to  be  described  as  typhomalarial  fever,  it  will  have  justified 
the  preparation  of  this  paper. 

^  Typhoid  Fever  Discriminated  from  Remittent  Fever      Indian  Annals  Med.  Sci.,  No.  28,  1871,  p.  2'11. 
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WAKING-NUMBNESS  :^ 
A  HEEETOFORE  UNDESCRIBED  NEUROSIS. 

By  Andrew  H.  Smith,  M.D., 

PHYSICIAN  TO  THE  PRESBYTERIAN  HOSPITAL,  NEW  YORK  ;    PROFESSOR  OF  CLINICAL  MEDICINE  AND 
THERAPEUTICS  IN  THE  NEW  YORK  POST-GRADUATE  MEDICAL  SCHOOL. 

Six  years  ago  the  following  case  came  to  my  notice,  and  I  have  had 
constant  opportunity  to  observe  it  since : 

Case  I. — A  gentleman,  forty- three  years  of  age,  in  perfect  health, 
and  very  actively  engaged  in  professional  work,  experienced  every  time 
that  he  awoke  from  sleep  a  sensation  of  numbness  in  the  ulnar  distribu- 
tion in  each  hand.  The  sensation  exactly  resembled  that  which  results 
from  pressure  upon  a  nerve,  and  with  which  we  are  all  so  familiar,  Avhen, 
as  w^e  say,  the  foot  goes  to  sleep.  But  it  was  soon  observed  that  motion, 
sensation,  and  the  tactile  sense  were  entirely  unaffected,  while  in  the 
case  of  pressure  upon  a  nerve,  all  these  functions  are  suspended.  The 
condition  occurred  independently  of  posture  and  of  any  other  circum- 
stance, save  the  essential  one  of  waking  out  of  sleep.  If  the  patient 
dozed  a  moment  in  his  chair,  the  peculiar  sensation  was  sure  to  be 
present  when  he  awoke. 

For  some  months  the  numbness  or  tingling  was  confined  to  the  little 
finger  and  the  ulnar  side  of  the  ring  finger,  but  gradually  it  spread  over 
the  whole  of  both  hands,  then  up  to  the  elbows,  and  finally  reached  the 
shoulders,  and  overspread  the  upper  part  of  the  thorax.  Next,  the  tip 
of  the  tongue  became  affected,  and  in  the  course  of  two  or  three  years 
the  lips  were  included.  Since  then  there  has  been  no  further  progress; 
on  the  contrary,  for  the  last  year  and  a  half  the  shoulders  and  cliest 
have  been  exempt.  The  period  during  which  the  patient  is  conscious  of 
the  sensation  does  not  exceed  a  minute.  He  thinks  that  for  some  time 
past  it  has  been  absent  very  frequently,  but  he  has  become  so  accustomed 
to  it  that  it  may  pass  unobserved,  unless  more  than  usually  intense. 

Quite  often  a  position  is  assumed  during  the  night  in  which  the  ulnar 
nerve  is  compressed.  The  opportunity  is  then  afforded  of  contrasting 
the  two  conditions.  In  the  ulnar  distribution  there  will  be  paralysis  of 
motion  and  sensation,  and  the  tactile  sense  will  be  lost ;  while  in  the 
rest  of  the  hand  these  functions  will  be  intact.  The  feeling  of  numb- 
ness, however,  will  be  uniform  throughout  the  hand. 

I  have  been  able  to  collect  three  cases  of  this  affection,  besides  the 
one  described  above.  One  was  in  my  own  practice,  and  the  others  in 
the  practice  of  friends,  to  whom  I  am  indebted  for  the  histories.  The 
second  case  in  my  own  practice  occurred  in  the  person  of  a  type-setter, 
forty  years  of  age,  who  came  under  my  observation  November  5,  1886. 

Case  II. — No  history  of  syphilis,  rheumatism,  or  the  alcohol  habit 
could  be  obtained.  Was  well  until  five  years  ago,  when,  on  waking  one 
morning,  he  found  himself  partly  paralyzed  in  the  right  arm  and  leg. 

1  A  convenient  name  for  this  would  be  narkophypnia ;  vapKTj,  numbness ;  acpVTTvda),  to  awake. 
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There  was  also  some  thickness  of  speech,  which,  however,  soon  disap- 
peared. The  paresis  continued,  and  two  years  later  was  followed  by  a 
similar  attack  affecting  the  left  side  and  the  left  half  of  the  face.  This 
attack  was  accompanied  by  intense  abdominal  j)ain  and  severe  con- 
stipation, and  was  followed  by  oedema  of  the  right  leg.  The  paresis  still 
continues,  being  most  marked  in  the  right  leg.  He  drags  the  right  toe 
in  walking.  He  is  cachectic  and  badly  nourished,  and  there  is  a  blue 
line  along  the  gums.  Has  had  several  attacks  of  lead  colic.  The  patellar 
reflex  is  diminished  on  the  left  side,  and  slightly  exaggerated  on  the 
right.  Umbilical  reflex  normal  on  the  left  side,  absent  on  the  right. 
Cremasteric  absent  on  the  left  side,  normal  on  the  right.  Plantar  reflex 
exaggerated  on  the  left  side.  Electro-muscular  contractility  everywhere 
normal. 

Patient  complains  of  a  sensation  of  numbness  or  tingling  in  the  fingers 
of  both  hands  on  awaking  out  of  sleep.  There  is  no  impairment  of 
motion,  and  he  can  appreciate  the  qualities  of  the  bed-clothes,  for  exam- 
ple, by  the  sense  of  touch,  as  well  as  ever.  There  is  no  change  in  the 
appearance  or  temperature  of  the  fingers.  The  sensation  is  always 
present  on  awaking,  even  if  it  be  only  from  a  short  nap  in  the  daytime. 
It  passes  off  in  the  course  of  one  or  two  minutes,  without  having  recourse 
to  rubbing  or  other  means  for  its  removal.  Occasionally  it  is  felt  on 
the  left  side  of  the  face  and  neck.  The  patient  is  an  intelligent  man, 
and  his  statements  are  very  clear  and  definite. 

The  next  case  is  furnished  by  Dr.  S.  H.  Hunt,  of  Long  Branch,  N.  J., 
and  I  will  give  it  in  his  own  words : 

Case  III. — Miss  G.  S.,  set.  twenty-five  years,  had,  in  August  last,  a 
severe  attack  of  malarial  dysentery,  which  lasted  for  one  week,  producing 
great  emaciation  and  prostration.  After  a  few  weeks  her  recovery 
seemed  complete,  and  she  was  able  to  perform  her  accustomed  household 
duties.  In  the  last  week  of  November  I  was  called  to  see  her  on  account 
of  a  numbness  of  the  right  arm,  which  occurred  only  on  her  waking  in 
the  morning.  It  was  referable  to  the  ulnar  side  of  the  arm,  and  she 
complained  mostly  of  those  parts  which  received  the  terminal  branches 
of  the  ulnar  nerve.  She  stated  that  she  had  noticed  it  for  the  previous 
two  weeks.  Tliere  was  no  loss  of  motion  or  sensation,  or  of  the  tactile 
sense.  It  seemed  to  commence  in  the  extremities  of  the  fingers,  and 
extended  up  the  arm.  She  commenced  rubbing  her  hand  and  forearm 
on  waking,  and  this  condition  often  lasted  an  hour  or  two.  Knowing 
her  previous  history,  and  suspecting  it  might  be  attributable  to  malarial 
toxaemia,  I  gave  her  antiperiodic  doses  of  quinine,  twenty  grains  daily. 
On  the  first  night  she  awoke  at  midnight,  and  said  the  sensation  occurred 
at  that  time,  but  was  very  slight.  On  the  repetition  of  the  dose,  there 
was  an  entire  absence  of  the  sensation,  which  led  me  to  believe  I  had  found 
the  cause  of  the  trouble.  Much  to  my  chagrin,  there  was  a  recurrence 
of  the  numbness  on  the  third  morning.  Quinine,  iron,  and  strychnine 
were  then  given  as  a  tonic,  but  the  sensation  was  persistent  and  obstinate 
for  another  week.  This  tonic,  with  a  change  of  climate  and  absolute 
rest,  ultimately  gave  her  relief,  and  the  peculiar  numbness  disappeared 
with  her  general  improvement.  Up  to  this  date,  January,  1887,  there 
has  been  no  return  of  it.  The  arm  "being  asleep,"  from* the  position 
in  which  it  is  placed,  is  a  frequent  occurrence,  but  this  sensation  at 
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waking,  and  lasting  so  long,  has  led  me  to  inquire  what  is  the  cause  or 
condition  that  gives  rise  to  it. 

The  next  case  occurred  in  the  practice  of  Dr.  S.  H.  Burchard,  of  New 
York,  and  is  furnished  to  me  by  his  associate,  Dr.  H.  A.  Mandeville : 

Case  IV. — Mr.  B.  W.  B.,  fifty-three  years  of  age.  Patient  is  now 
suffering  from  partial  paraplegia  dependent  upon  chronic  myelitis. 
About  six  weeks  ago  patient  began  to  complain  of  sensation  of  general 
numbness  upon  first  awakening  in  the  morning,  which  lasts  until  after 
free  muscular  movements  of  the  body,  when  it  gradually  passes  off";  if 
the  patient  falls  asleep  again  he  experiences  the  same  sensations,  which 
are  relieved  in  the  same  manner.  During  these  attacks  he  has  abso- 
lutely no  loss  of  power;  his  common  sensation,  as  well  as  his  tactile 
sense,  is  perfectly  normal.  Urine  contains  a  large  quantity  of  oxalate 
of  lime,  and  is  highly  acid,  otherwise  normal. 

The  patient  has  been  in  the  habit  of  sleeping  with  his  head  very  lowj 
and,  thinking  that  the  numbness  might  be  due  to  an  impeded  cerebral 
circulation,  it  was  suggested  that  he  sleep  with  his  head  higher.  This 
was  accordingly  done,  with  relief  to  the  more  prominent  symptoms  in  a 
few  days,  but  he  still  complains  of  the  numbness  on  first  awakening. 

From  a  study  of  these  cases  it  is  apparent  that  the  numbness  is  some- 
thing added  to  the  normal  condition,  while  nothing  is  subtracted  from 
it.  It  is  a  purely  subjective  condition.  There  is  no  paralysis  of  motion 
or  sensation,  the  tactile  sense  is  unimpaired,  there  is  no  change  in  the 
temperature  of  the  affected  part,  the  surface  is  not  blanched  or  mottled, 
there  is  no  tenderness  on  pressure.  These  characteristics  separate  this 
condition  widely  from  those  known  under  the  names  of  night-palsy, 
local  asphyxia,  digiti  mortui,  Raynaud's  disease,  erythromelalgia,  and 
from  the  various  parsesthesias  and  acroneuroses  heretofore  described. 

Doubtless  the  conditions  upon  which  the  numbness  depends  are  present 
during  sleep,  but  the  sensation  is  not  sufficiently  strong  to  arouse  the 
sleeper,  and  he  first  becomes  conscious  of  it  when  awakened  by  some 
other  cause. 

The  cause  of  this  condition  is  probably  central,  since  the  effect  is 
usually  symmetrical.  It  would  seem  to  be  connected  with  the  lowering 
of  the  circulation  which  takes  place  during  sleep,  and  to  disappear 
when  the  circulation  returns  to  the  waking  condition,  whether  the  return 
be  spontaneous,  or  the  result  of  rubbing,  etc.  As  to  the  latter,  it  is 
doubtful  whether  it  has  any  other  effect  than  that  upon  the  general  circu- 
lation which  the  muscular  exertion  would  necessarily  produce. 

As  for  treatment,  in  the  only  case  in  which  the  condition  existed  by 
itself,  and  independently  of  more  serious  conditions,  ergot,  digitalis, 
strychnia,  and  aconite  were  tried  at  different  times,  but  without  result. 
The  inconvenience  produced  by  the  affection  was  so  slight,  that  no  treat- 
ment was  carried  out  efficiently,  so  that  even  these  negative  results  were 
of  no  value.     In  each  of  the  other  cases  there  was  a  diseased  condition 
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present,  to  which  the  numbness  was  subordinate,  and  which  afforded  the 
indications  for  treatment.  In  proportion  as  the  treatment  of  the  under- 
lying condition  was  successful  the  numbness  disappeared.  If  it  be  true 
that  the  cause  is  central,  no  local  treatment  is  likely  be  of  service. 
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A  CONTRIBUTION  TO  THE  MANAGEMENT  OF 

GENERAL  ATROPHY  (SCLEROSIS?)  OF  THE  CONDUCTING 

APPARATUS  OF  THE  EAR. 

By  S.  O.  Richey,  M.D., 

OF   WASHINGTON,  D.  C. 

When  discussing  the  nature  of  this  affection  in  the  Archives  of  OtoL, 
vol.  XV.,  No.  1, 1886,  attention  was  called  to  the  fact  that  local  stimulation, 
applied  immediately  to  the  diseased  tissues,  promises  the  most  efficient 
results  yet  obtained,  but  no  attempt  was  made  to  elaborate  the  details  of 
management,  or  to  describe  the  means  of  producing  the  desired  effect  in 
this  peculiar  region,  difficult  of  approach,  sensitive  to  and  resentful  of 
the  presence  of  instruments  and  medicaments  to  which  it  is  unaccus- 
tomed, and  located  so  near  the  centre  of  the  senses  that  many  unexpected 
manifestations  of  their  displeasure  occur,  which,  though  merely  func- 
tional and  temporary,  are  very  disagreeable  while  they  last.  The  neces- 
sity of  repeating  the  manipulations  and  applications  for  a  long  time 
divests  the  procedure  of  any  sentimental  impressions  it  might  otherwise 
leave.  In  the  ratio  of  the  rapidity  of  the  increase  of  the  impairment 
of  hearing  may  we  find  an  indication  as  to  the  length  of  time  requisite 
for  its  proper  treatment ;  for,  the  slower  its  progress,  the  more  firmly 
will  the  disease  changes  have  established  themselves,  and,  therefore,  the 
more  difficult,  and  the  longer  the  time  necessary  to  remove  them. 

Empirically  repeated  incisions  of  the  membrana  tympani  may,  by 
the  contraction  of  their  cicatrices,  restore  the  membrane  to  a  shape  more 
nearly  normal,  but  what  will  be  the  ultimate  effect  of  this  scar  tissue  ? 
May  it  not  be  worse  than  the  condition  it  was  devised  to  relieve  ? 

No  good  reason,  based  upon  pathology,  is  given  for  such  interference, 
nd  I  am  convinced  no  thinking  man  will  advise  such  a  course,  without 
a  better  reason  than  any  yet  advanced  in  its  favor.  An  air-douche  to 
the  middle  ear,  unaccompanied  by  any  other  agent,  is  questionable  tliera- 
peusis :  it  is  a  mechanical  shock  to  a  sick  organ  to  be  resented  sooner 
or  later ;  generally,  at  such  a  time  that  no  connection  can  be  traced. 

Depressions  of  the  membrana  tympani,  alteration  in  its*translucency, 
thickening  of  its  tissues,  and  the  appearance  suggesting  adhesions  are 
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probably  due  to  changes  in  the  mucous  layer  of  the  membrane  and  that 
lining  the  cavity. 

Division  of  the  tensor  muscle,  the  use  of  Siegle's  otoscope,  forcible  in- 
flation, etc.,  have  been  resorted  to  for  the  purpose  of  relieving  these 
features,  often  with  the  hearing  improved  to  some  degree  after  each, 
only  to  relapse  into  a  worse  condition  with  less  prospect  of  improvement 
than  before. 

More  frequently  a  flapping  drum-head  results,  with  pain  and  dizziness 
when  blowing  the  nose,  if  there  is  not  stenosis  of  the  Eustachian  tubes. 
The  writer  has  often  seen  this  condition  following  the  too  free  use  of  the 
Politzer  or  the  Valsalvan  method  of  inflation,  and  generally  in  the  ear 
not  intended  to  be  treated.  With  gentleness  and  care  this  misfortune 
may  be  corrected,  but  forms  a  long  and  tedious  introduction  to  the 
necessary  treatment  of  the  original  affection,  when  it  happens  to  an  ear 
already  diseased,  though  it  could  be  avoided  by  prudence  in  the  begin- 
ning. 

Too  much  stress  is  laid  upon  the  fact  that  a  drum-membrane  is  de- 
pressed, except  as  an  evidence  of  the  affection  behind  it,  and  producing 
it,  the  improvement  of  which  establishes  the  proper  position  and  condi- 
tion of  the  membrana  tympani  in  a  perfectly  natural  way,  by  a  removal 
of  the  cause:  just  as  a  pannus  may  often  be  cured  by  treating  the  con- 
junctivitis. 

The  morbid  process  in  the  cases  under  discussion  does  not,  to  our 
knowledge,  cause  death,  and  hence  our  opportunities  are  limited  for  com- 
pleting their  history  by  an  autopsy,  after  close  observation  during  life ; 
and  in  this  way  only  can  the  question  be  definitely  settled;  but  it  is  not 
my  impression  that  depression  of  the  membrana  tympani  is  so  fre- 
quently due  to  retraction  of  the  tensor  muscle,  or  to  adhesions  to  the 
inner  wall  of  the  cavity,  as  has  been  supposed,  but,  reasoning  clinically, 
to  shrinking  of  the  mucous  layer  of  the  drum-head  from  atrophy,  which 
slowly  involves  the  whole  membrane.  The  membrana  tympani  has, 
moreover,  been  seen  to  change  in  this  feature,  and  in  translucency,  with 
the  improvement  from  dryness  and  atrophy  in  the  middle  ear  cavity,  and 
that  without  special  jorce  from  within.  With  the  change  in  the  mucous 
membrane  toward  health  is  associated  a  tendency  of  the  membrana  tym- 
pani to  resuine  its  natural  and  original  position,  and  the  less  the  solution 
of  continuity  of  tissue  has  been  in  the  membrana  tympani,  the  better  it 
should  perform  its  function. 

How  much  are  we  indebted  to  an  atrophied  condition  of  the  conduct-'] 
ing  ear,  for  that  variety  of  tinnitus,  due,  probably,  to  anaemia,  which 
begins  before  there  is  any  other  prominent  symptom  of  disease;  which] 
increases  slowly,  is  very  intractable,  and  often  is  not  relieved  until  long 
after  the  hearing  is  improved  ?     When  this  tinnitus  is  dependent  upon 
disease  of  the  naso-pharyngeal  space,  it  is  variable ;  that  is,  it  is  heardi 
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sometimes  in  one  ear ;  again,  in  the  other ;  and,  at  another  time,  in  both. 
It  is  relieved  by  restoring  in  the  nasopharynx  the  natural  relations  for 
resonance. 

Is  persistent  tinnitus  in  a  given  ear,  when  cerebral,  circulatory,  or 
nasopharyngeal  causes  can  be  excluded,  not  due  to  a  disturbance  in  the 
character  of  the  cavity;  its  moisture,  its  tension,  form,  size,  etc.?  Does 
not  a  modification  of  this  alteration,  by  a  topical  application  of  thera- 
peutic agents,  offer  us  the  best  prospect  of  success  ? 

The  anatomical  peculiarities  of  the  tympanic  cavity,  its  impatience  of 
artificial  control,  and  its  resentment  of  the  presence  of  foreign  substances, 
limit,  for  the  purpose  of  stimulation,  the  means  at  our  command. 

No  fluid  having  this  therapeutic  value  can  with  safety  be  carried  be- 
yond the  isthmus  of  the  Eustachian  tubes,  the  danger  being  that,  reach- 
ing the  cavity,  it  will  settle  in  the  depressions,  and  by  undue  action  there 
cause  inflammation.  We  are  thus  confined  to  vapors  for  this  purpose, 
because  they  diffuse  themselves  throughout  the  whole  cavity  without 
partiality  and  affect  the  entire  lining  membrane, , producing  no  more 
influence  in  one  locality  than  in  another;  they,  at  least,  do  this  better 
than  any  other  form  of  medication. 

Chloroform  or  ether  vapors  have  not  been  very  efficient  in  my  hands; 
for,  while  they  cause  considerable  hypersemia,  this  as  readily  passes  off, 
unless  so  much  vapor  is  used  as  to  make  the  danger  of  acute  inflamma- 
tion so  imminent  that  I  have  not  felt  justified  in  persisting  with  it.  By 
very  frequent  application  in  moderate  quantity,  it  might  serve  the  desired 
purpose  with  diminished  risk,  but  the  object  to  be  obtained  is  an  almost 
constant  fixed  action,  an  approximately  continued  influence,  and  it  is  not 
easy  to  see  how,  with  this  agent,  it  can  be  accomplished.  The  mere  odor 
of  either  chloroform  or  ether  will  cause  nausea  at  once  in  some  indi- 
viduals, and  generally  does  so  with  all,  sooner  or  later ;  another  reason 
for  abandoning  it. 

My  intention  was  to  try  a  vapor  of  chloroform  and  turpentine,  but  the 
objections  to  chloroform  were  so  pronounced,  and  the  dread  that  the 
vesicular  eruption  and  obstinate  ulceration,  which  turpentine  sometimes 
produces  when  applied  to  the  skin,  might  be  repeated  in  the  mucous 
membrane,  has  so  far  deterred  me  from  the  experiment,  which  will  prob- 
ably be  left  to  some  one  bolder. 

Ammonia  might  be  serviceable  if  it  could  be  confined  to  the  middle 
ear  cavity,  but  its  extreme  volatility  diffuses  it  through  the  pharynx  and 
nares  in  a  most  uncomfortable  way. 

In  circumstances  of  extreme  difficulty  we  are  apt  to  be  content  with 
what  has  answered  the  purpose  in  our  hands,  and  my  reliance  has  been 
almost  entirely  upon  the  vapor  of  iodine,  with  good,  though  not  with 
uniformly  satisfactory  results. 

The  method  adopted  early  in  my  practice  is  that  which  I  first  saw  used 
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by  S.  J.  Jones/  of  Chicago,  which  is  a  modification  and  combination 
by  him  of  several  other  methods.  It  differs  from  the  Politzer  methods 
in  the  substitution  of  the  local  anaesthesia  bulb  for  the  large  bag,  and  the 
use  of  the  catheter,  which  should  be  of  malleable  silver,  as  this  may  be 
readily  adjusted  in  shape  to  pass  through  the  nostril  and  reach  the  Eusta- 
chian orifice,  anatomical  variations  being  frequent  on  even  the  two  sides 
of  the  same  individual.  In  addition,  being  made  of  metal,  it  may  be 
sterilized  by  dipping  it  in  alcohol,  and  burning  it  out. 

By  these  means  we  may  be  satisfied  that  the  vapor  reaches  the  objec- 
tive middle  ear  cavity  first,  though  the  reflux  reaches  the  air  passages, 
from  which  it  is  not  always  desirable  to  exclude  it ;  and,  when  it  is,  the 
severity  of  the  application  may  be  limited.  The  smaller  bulb  may  be 
easily  and  firmly  grasped  in  the  hand,  is  readily  compressible,  and  a 
measure  of  the  obstruction  of  the  tube,  or  of  the  pressure  to  which  the 
membrana  tympani  is  being  subjected,  may  be  ascertained  by  the  resist- 
ance of  the  bulb  to  the  hand.  The  light  and  flexible  tubing,  between 
the  Buttle's  inhaler^  and  the  hand-bulb,  removes  the  risk  of  dragging 
upon  the  catheter  when  compressing  the  bulb ;  or  of  bending  or  break- 
ing the  catheter,  as  some  of  the  books  warn  us,  in  describing  the  use  of 
the  Politzer  bag  with  the  catheter.  Hard-rubber  catheters  are  brittle, 
and  require  the  aid  of  heat  if  a  change  in  shape  is  desired,  and  for  this 
reason  are  cumbersome.  Besides,  they  are  unclean,  because  they  can- 
not be  as  easily  and  efficiently  purified  as  can  the  silver  instruments,  as 
above  suggested.  Some  silver  catheters  are  rudely  and  inartistically 
made,  and  can  be  handled  with  no  more  facility  than  those  of  rubber, 
but  the  delicacy  and  ease  of  manipulation  which  can  be  acquired  with 
the  silver  instrument,  properly  made,  and  the  complete  security  against 
the  danger  from  inoculation  when  it  has  been  "  purified  by  fire,"  add 
greatly  to  the  comfort  of  the  surgeon,  and  the  comfort  and  safety  of  the 
patient. 

The  mechanical  force  arising  from  the  quick  shocks  of  air  propelled 
by  the  hand-bulb  has  seemed  to  me  as  objectionable,  only  in  a  much  less 
degree,  as  those  inflicted  by  the  large  Politzer  bag.  The  pressure  in  the 
middle  ear  cavity  is  temporarily  very  great,  and  a  more  steady  and  less 
forcible  pressure  must  commend  itself  to  our  judgment.  This  I  have 
secured  by  means  of  condensed  air,  with  the  aid  of  the  air-pump  and 
receiver  ordinarily  used  by  laryngologists  in  spraying  the  pharynx  and 
the  contiguous  regions.  With  the  "  cut-off*"  which  accompanies  this 
instrument,  we  may  have  absolute  control  of  the  air-pressure  in  the 
middle  ear,  and  if  at  any  time  the  sharp  impulse  of  air  is  desired,  or 
deemed  advisable,  it  is  easily  secured  by  this  means. 

1  Trans,  of  the  International  Medical  Congress,  Philadelphia,  1876.     "Modifications  of  the  Methods 
of  Treating  Chronic  Non-suppurative  Inflammation  of  the  Eustachian  Tube  and  Middle  Ear." 
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In  the  cases  of  so-called  "  dry  aural  catarrJi/'  the  Eustachian  tubes  are 
usually  without  obstruction,  and  a  pressure  of  air  sufficient  to  carry  the 
vaporized  medicament  into  the  deep  recesses  of  the  ear  seems  sufficient. 
In  my  experience,  this  can  be  accomplished  with  a  pressure  varying 
from  one-fifth  to  one  atmosphere  (three  to  fifteen  pounds).  The  vapor, 
during  the  continued  pressure,  escapes  into  the  pharynx  and  nares  by 
the  side  of  the  catheter,  and  the  return  current  meeting  the  advancing 
current  near  the  orifice  of  the  catheter  produces  a  slight  rustling  sound, 
which  is  perceptible  by  means  of  the  auscultation  tube.  The  impingement 
of  the  advancing  current  of  air  upon  the  membrana  tympani  is  also  to 
be  distinguished,  if  it  reaches  the  cavity  of  the  middle  ear,  by  a  light 
blowing  sound. 

It  is  best  to  suspend  the  pressure  during  inspiration,  and  to  continue 
it  during  expiration ;  in  this  way  avoiding,  as  much  as  possible,  the 
extension  of  the  vapor  to  the  trachea,  bronchi,  and  lungs,  rendering  it 
less  disagreeable,  and,  with  the  assistance  of  the  column  of  air  expired, 
securing  a  more  efficient  application  to  the  cavity.  Besides,  the  expira- 
tion relieves  the  pharynx  and  nasal  passages  of  the  presence  of  the 
reflux  of  vapor  as  it  escapes  from  the  Eustachian  tubes.  A  white 
handkerchief  held  to  the  nose  has  often  been  observed  to  be  stained  by 
the  iodine  vapor,  which  could  reach  it  in  no  other  way. 

It  has  become  my  practice  to  moisten  the  sponges  only  when  fitting 
them  into  the  Buttle's  inhaler,  for  by  drying  they  adapt  themselves  to 
its  shape  better ;  not  afterward,  for  the  crystals  of  iodine  evaporate  with 
the  air  passing  over  them,  as  well  when  the  sponges  are  dry  as  when 
they  are  moist.  Constant  use  of  the  muscles  of  the  forearm  in  com- 
pressing the  hand-bulb  is  not  without  its  risks  to  the  surgeon,  as  it  may 
induce  morbid  growths  there ;  another  reason  for  the  use  of  condensed 
air. 

Finding  the  hand-pump  troublesome  and  inconvenient,  my  resort  has 
been  a  hydraulic  automatic  air-pump,^  which,  being  connected  with  the 
aqueduct  water,  gives  a  pressure  of  air  equal  to  the  pressure  of  water 
in  the  pipes  supplying  the  house.  It  pumps  air  into  the  receiver  as  it  is 
being  exhausted,  and  maintains  an  approximately  regular  pressure.  If 
the  pressure  of  the  water  in  the  pipes  reaches  twenty  to  thirty-five 
pounds,  it  will  be  sufficient  for  all  ordinary  purposes,  as  the  pump  will 
act  until  equality  is  established  between  the  pressure  of  the  air  and  of 
the  water.  It  is  a  great  saving  of  labor  and  attention.  The  one  in  my 
office  is  known  as  "  The  Reliance,"  and  was  promoted  from  its  original 
purpose  of  furnishing  air  pressure  to  beer  barrels,  to  its  present  use.  It 
is  a  handsome  fixture,  and  can  be  obtained  from  Mr.  Harvey,  of  Wash- 

^  Since  the  writing  of  the  above  and  after  using  the  apparatus,  I  find  an  account  of  something  of 
the  kind  used  for  experimental  purposes.     Barth,  Archiv,  Otol.,  vol.  xv.  p.  160. 
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ington,  put  in  position,  for  about  forty  dollars.  A  metal  pipe  runs  from 
my  receiver  (which  is  on  the  floor)  over  my  table,  and  is  attached  to  the 
wall.  This  contains  several  stop-cocks,  to  which  may  be  attached  as 
many  different  apparatus  for  spray ;  between  them  and  the  reservoir  is 
a  governor  which  can  be  set  to  give  the  measure  of  air-pressure  desired. 
By  this  last  item  guessing  at  the  amount  of  pressure  is  avoided  and 
accuracy  may  be  secured. 

The  local  application  of  iodized  air  will  be  followed  by  a  feeling  of 
warmth  and  an  increase  of  secretion  from  the  nares  and  pharynx,  before 
it  is  perceptible  in  the  ear  by  the  patient,  or  before  the  surgeon  can 
assure  himself  of  its  effect  upon  the  ear  by  inspection.  The  feeling  in  the 
ear  has  been  aptly  described  by  a  young  woman,  as  "just  like  when  you 
blush."  As  the  vapor  is  driven  into  the  ear  first,  the  reflux  into  the 
pharynx  and  nares  serves  as  a  measure  of  the  impression  being  made  in 
the  cavity  of  the  middle  ear,  for,  in  some  instances,  it  is  not  possible  to 
produce  any  sensation  in  the  tympanum,  or  to  derive  any  information 
from  an  examination  of  the  membrana  tympani  in  the  early  stages  of 
the  treatment.  In  advanced  cases  of  the  disease  no  sensation  is  caused 
by  the  vapor  for  months ;  but,  from  the  time  it  is  first  felt,  there  is  steady 
increase  in  sensitiveness,  and  the  severity  of  influenza  following  a  sitting. 
This  artificial  influenza  resembles  any  other,  except  that  it  is  self-limited 
and  of  shorter  duration,  continuing  from  two  to  eight  or  ten  hours  ;  it  is 
more  easily  produced  and  lasts  longer  as  the  treatment  progresses.  The 
use  of  the  vapor  has  not,  under  my  observation,  occasioned  anything 
resembling  general  iodism. 

As  it  is  needful  only  to  maintain  a  state  of  hypersemia  as  continuous 
as  possible,  the  intervals  between  the  interviews  may  be  lengthened  with 
the  time  the  effect  persists.  Increased  impairment  of  hearing  and 
aggravation  of  any  existing  tinnitus  may  occur  during  the  first  week  of 
treatment,  and  this  naturally  would  not  be  unexpected  in  a  state  of 
tissue-thickening,  a  result  of  the  hypersemic  condition  of  the  membrane. 
It  is  apt  to  be  alarming  to  the  surgeon,  unless  he  has  had  one  experience 
or  more ;  to  the  patient  it  will  be  disheartening,  unless  he  has  been  pre- 
viously advised  of  its  probability,  although  it  has  not  been  observed  in 
all  cases.  Why  it  should  happen  in  some  instances,  only,  is  not  clear, 
and  the  percentage  of  cases  in  which  it  does  occur  has  not  been  ascer- 
tained. That  it  is  due  to  congestion  is  proved  by  its  occurrence  each 
time  the  treatment  is  begun,  after  an  interval  of  rest,  and  by  the  relation 
it  bears  to  the  intensity  of  the  congestion.  An  improvement  in  these 
symptoms,  corresponding  in  extent  to  their  aggravation,  takes  place 
upon  a  discontinuance  of  the  manipulations,  which  is  noticeable  in  a 
month,  or  less,  afterward,  if  the  treatment  has  continued  for  several 
months. 

If  improvement  takes  place  during  the  use  of  the  vapor,  this  will  be 
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increased,  as  indicated,  after  its  suspension.  Thus,  generally,  a  gain  can 
be  decided  only  after  a  rest,  which  will  not  interfere  with  the  ultimate 
result  unless  it  lasts  too  long. 

If  the  applications  be  too  severe,  or  if  the  effect  be  increased  by 
exposure  to  draught,  or  otherwise  (and  individuals  vary  greatly  in  lia- 
bility to  this  accident),  I  have  been  able,  with  one  exception,  to  control 
the  resulting  inflammation,  by  pressing  against  the  membrana  tympani 
a  tampon  of  "  prepared  cotton,"  the  end  of  which,  in  contact  with  the 
membrane,  has  been  saturated  with  a  solution  of  argenti  nit.  1 :  100  parts. 
This,  done  early,  often  gives  as  immediate  relief  from  pain  as  an  anaes- 
thetic. It  should  be  left  in  position  for  some  hours.  The  astringency 
reduces  the  local  hypersemia,  and  the  tampon  supports  the  membrana 
tympani  and  prevents  its  motion  during  the  act  of  swallowing,  or  blowing 
the  nose.  The  patient  should  be  advised  of  the  possibility  of  the  acci- 
dent, how  best  to  avoid  it,  and  to  see  the  surgeon  immediately  when  it 
occurs. 

Iodized  cotton  in  the  external  meatus  is  another  means  of  using  iodine. 
"  Prepared  "  cotton  placed  in  a  closed  vessel  with  crystals  of  iodine  ab- 
sorbs iodine,  and  parts  with  it  again  in  the  meatus.  That  this  produces 
the  symptoms,  hyper?emia  of  the  membrana  tympani  and  external 
meatus,  with  some  itching  of  the  meatus,  is  proved  in  cases  where  the 
cavity  is  exposed  by  a  perforation  of  the  membrana  tympani,  as  pain 
will  result  (though  not  when  the  drum  membrane  is  entire)  and  will  be 
relieved  by  removal  of  the  cotton.  The  vapor  applied  to  the  cavity 
causes,  in  time,  itching  of  the  meatus  in  those  cases  which  do  well,  and 
this  fact  induced  me  to  use  the  iodized  cotton  in  the  meatus  for  its  pos- 
sible effect  on  middle  ear  nutrition,  and  that  of  the  dermis  of  the  meatus 
and  the  underlying  glands.  This  application  to  the  meatus  is  cleaner 
and  more  manageable  than  others,  though  it  may  be  an  advantage  to 
substitute  for  it,  sometimes,  the  ungt.  hydrarg.  nit.  (pure,  or  mixed  with 
lanolin  in  quantity  varying  to  suit  the  condition),  to  the. dermis.  It  is 
not  in  my  power  to  say  how  much  these  aid  the  case,  having  never 
relied  upon  them  alone  in  any  instance,  but  they  do  service  when  the 
meatus  is  dry  and  exfoliating. 

Electricity  may  serve  to  improve  regional  nutrition,  as  it  does  in  tri- 
geminal neuralgia,  if  a  galvanic  current  be  passed  from  the  inferior 
cervical  ganglion  to  the  external  meatus  and  to  the  Eustachian  orifice, 
the  difficulties  being  the  time  on  the  part  of  the  surgeon  required  for 
each  sitting,  and  the  uncertainty  of  the  result,  for  it  would  have  to  be 
tried  alone  to  reach  a  decision  as  to  its  value. 

To  select  a  proper  subject  for  this  purpose,  and  to  do  it  justice  in 
respect  to  the  individual  and  the  agent  both,  is  not  a  question  of  a  short 
time.  My  reliance  upon  electricity,  in  controlling  the  action  of  the  vaso- 
motors of  the  region  supplied  by  the  branches  of  the  fifth  nerve,  is 
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decided.  In  none  but  subacute  cases  has  my  observation,  however,  led 
me  to  think  it  acts  promptly,  and  though  my  limited  experience  of  its 
influence  in  cases  of  atrophy  is  not  satisfactory,  yet  it  is  my  hope  at  some 
future  time  to  make  more  exact  and  reliable  statements  concerning  it. 
Where  stenosis  of  the  inferior  nasal  strait  exists,  electrolysis  accomplishes 
more  than  any  other  agent,  except,  perhaps,  thermocautery.  If  a  small 
silver  catheter  can  be  introduced  at  all,  if  not,  a  silver  probe  will  make 
an  excellent  conductor,  and  with  one  pole  at  the  nape  of  the  neck,  and  the 
probe  converted  into  the  negative  pole,  absorption  of  morbid  material 
may  be  caused,  sufiicient  to  admit  the  passage  of  a  small  catheter  at  a 
second  interview.  The  current  need  not  be  strong  enough  to  cause 
much  pain.  Absorption  seems  to  continue  for  from  a  week  to  a  month. 
Whether  absorption  of  bone-hypertrophy  takes  place,  I  cannot  yet  say. 
Mayhap  some  further  advantage  would  arise  from  the  substitution  of 
needles  inserted  into  the  diseased  tissue,  under  the  influence  of  cocaine, 
and  electrolysis  tried  through  them.  It  is  a  decided  gain  to  avoid  the 
removal  of  any  essential  part  of  an  organ. 

The  use  of  the  steam  atomizer,  in  preparing  the  mucous  surfaces  for  the 
action  of  the  vapor,  unnecessarily  consumes  the  time  of  the  surgeon  and 
his  client,  without  compensating  advantage,  as  the  stimulation  by  the 
vapor  increases  the  quantity  and  fluidity  of  the  secretion,  and  accom- 
plishes the  same  purpose. 

A  spray  throiigh  the  catheter  to  the  pharynx  and  posterior  nares,  and 
even  into  the  Eustachian  orifice,  of  argent,  nit.,  1 ;  acidi  borici,  7 ;  gly- 
cerinse,  20 ;  aquae,  500  parts,  gives  admirable  results,  when  astringency 
is  desirable.  Unless  forced  into  the  superior  meatus  of  the  nares,  or 
beyond  the  isthmus  of  the  Eustachian  tube,  it  is  painless. 

In  this  paper,  discussion  of  the  hygienic  management  is  beyond  the 
consideration. 

A  surgeon  who  is  not  full  of  courage  both  for  himself  and  his  client, 
who  is  afraid  of  labor,  or  who  cannot  persist  patiently  without  seeing 
positive  and  rapid  tissue  change,  should  not  undertake  this  class  of  cases, 
for  the  results  cannot  be  brilliant  in  the  length  of  time  required,  nor  in 
their  impression  upon  the  ignorant,  but  are  important  chiefly  to  those 
who  suffer.  After  a  spasmodic,  which  always  means  an  unsuccessful, 
effort,  the  difficulty  is  increased  by  the  additional  discouragement  to  that 
usually  felt  by  these  people.  The  object  is  not  to  claim  anything 
miraculous  even  in  appearance,  but  to  make  a  decided  statement  that 
all  these  cases  are  not  incurable,  even  when  far  advanced.  The  condition, 
the  course  of  treatment  necessary  and  its  annoying  accompaniments,  and 
the  possible  expense,  should  be  contrasted  with  the  probable  outcome  if 
the  disease  is  neglected,  and  the  individual  should  be  left  to  decide  for 
himself  what  he  should  do.  He  will  often  conclude  to  take  the  chance 
of  relief,  thinking  he  will  persist,  but  growing  weary  of  the  slow  im- 
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provement  he  may  give  it  up.  This,  in  a  measure,  is  his  own  affair ; 
but,  with  this  possibility  in  view,  the  surgeon  does  not  feel  very  desirous 
of  the  responsibility,  though  he  may  have  the  satisfaction  that  he  has 
done  right  in  so  far  as  he  was  permitted.  I  have  never  seen  an  instance 
in  which  there  was  not  an  amelioration  of  one  or  more  of  the  symptoms 
after  a  time;  a  better  feeling  about  the  head;  an  improvement  in 
conscious  mental  vigor,  or  in  the  memory ;  less  tympanic  neuralgia,  or 
less  tinnitus ;  increased  ability  to  sleep,  which  is  more  refreshing  ;  or  an 
improvement  in  the  power  of  hearing.  In  the  event  that  the  hearing  is 
not  improved,  the  surgeon,  unfortunately,  has  only  the  consciousness  of 
duty  performed,  as  the  better  condition  being  confined  to  the  patient 
himself,  and  not  being  perceptible  to  his  friends,  there  is  no  credit  to  the 
surgeon,  because  the  individual  "  did  not  get  back  his  hearing."  The 
organ  is  beyond  the  vision  of  all  interested,  except  the  medical  adviser, 
and  no  one  appreciates  the  influence  of  the  suhjeetive  disturbances,  except 
the  physician  and  the  patient,  or  realizes  what  relief  from  them  means 
to  the  sufferer.  The  patient's  friends,  with  the  best  intentions,  are,  in 
fact,  because  of  their  ignorance,  his  worst  enemies,  and  a  stumbling- 
block  in  the  path  of  the  surgeon,  for  they  will,  by  united  effort,  some- 
times convince  the  patient,  contrary  to  his  better  knowledge,  that  there 
has  been  no  change,  as  any  advantage  is  so  slowly  gained  that  they 
become  accustomed  to  it.  Not  infrequently  the  patient  will  say,  "  If  I 
never  hear  any  better,  it  is  worth  all  the  time,  expense,  and  trouble  to 
be  relieved  of  the  confusion  and  weight  I  have  had  in  my  head."  One 
individual  said  some  time  ago,  that  "  he  would  be  glad  to  continue  the 
treatment  once  a  week  for  the  rest  of  his  life  for  this  effect  alone,  as  it 
had,  for  some  years,  been  growing  more  difficult  to  do  brain  work,  and 
he  thought  he  must  soon  give  it  up."  He  was  one  of  those  who  could 
hear  only  a  loud  voice  in  a  moving  car,  or  a  din  of  some  kind ;  a  con- 
dition which  we  know  to  be  very  intractable.  He  now  hears  the  ordinary 
conversational  tone  three  or  four  feet  distant  in  a  quiet  room. 

This  affection  is  one  of  such  importance  to  so  many  people,  interfering 
with  their  usefulness  to  society,  their  personal  comfort  and  happiness, 
and  the  convenience  of  those  brought  in  contact  with  them,  that  all 
knowledge  in  regard  to  it  repays  the  endeavor.  A  faithful  consideration 
of  my  contribution  will  prove  it  rational  and  in  the  right  direction,  so 
far  as  it  goes,  and  it  is  hoped  my  confreres  will  give  the  patient  attention 
and  trial  that  the  establishment  of  a  reliable  means  of  relief  from  this 
disease  would  deserve.  Whatever  this  means  may  be,  it  cannot  be 
speedy  in  face  of  the  character  of  the  disease.  The  treatment  described 
unquestionably  relieves  some  cases ;  it  has  been  serviceable  to  nearly  all 
for  whom  it  has  been  tried.  If  some  exist  who  would  derive  no  benefit 
from  it,  why  notf  This  is  an  important  question,  and  it  ma^be  properly 
answered,  that  the  trial  was  not  long  enough  continued. 
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We  must  bear  in  mind  that  in  all  these  cases  the  individual,  or  his 
friends,  have  been  aware  that  something  was  wrong  for  years,  and, 
knowing  its  rate  of  progress  after  the  disease  manifests  its  presence,  we 
may  confidently  reason  that  it  had  been  existent  a  very  long  time  before 
that,  so  to  impair  the  organ  as  to  produce  troublesome  symptoms.  A 
proportionate  time  and  effort  must  be  given  to  its  relief.  We  patiently 
and  persistently  treat  a  chronic  conjunctivitis  and  its  sequelae,  and  are 
encouraged  to  continue  by  our  observation  of  the  structural  changes 
resulting  from  our  efforts,  and  we  must  be  guided  and  encouraged  in  the 
same  way  while  attempting  to  improve  this  condition.  We  cannot  rely 
entirely  on  restored  function  as  evidence,  for  these  people  are  more 
miserable  than  the  blind,  when  they  become  profoundly  deaf,  without 
the  element  of  maddening  tinnitus  which  is  so  often  present,  and  which 
so  wears  on  the  physical  strength  and  the  mental  equilibrium,  ceasing 
neither  day  nor  night,  that  it  must  be  an  important  factor  in  the  causa- 
tion of  insanity  and  suicide.  From  a  humanitarian  view  the  result 
striven  for  is  great,  and  any  one  who  has  even  temporarily  suffered  in 
this  way  can  appreciate  what  it  must  mean  to  be  without  hope  of  relief — 
incurahle. 


BACTERIOLOGY. 


By  W.  Watson  Cheyne,  M.B.,  F.R.C.S., 

ASSISTANT  PUBGEON   TO   KING'S  COLLEGE  HOSPITAL,    LONDON. 

(FOURTH  PAPER.) 

Of  the  methods  of  investigating  bacteria,  there  are  three  that  are 
most  important,  viz. :  (I.)  The  study  of  their  characters  by  the  aid  of 
the  microscope ;  (II.)  their  investigation  by  means  of  cultivation ;  and 
(III.)  the  study  of  their  relation  to  the  living  body.  The  chemistry  of 
their  products  is  also  very  important,  but  the  methods  of  chemical 
analysis  can  be  found  in  works  on  chemistry  and  need  not,  therefore,  be 
detailed  here. 

I.  Microscopical  Investigation. 

It  is  unnecessary  to  go  into  details  as  to  the  construction  and  the 
theory  of  the  microscope,  but  I  may  mention  the  chief  practical  points 
in  using  it.  The  objects  being  minute  and  delicate,  accurate  illumination 
and  fairly  high  angled  lenses  are  necessary. 

The  lenses  required  are  a  low  power  (^  inch)  for  adjustment,  an  inter- 
mediate power  (i  or  ^  inch)  to  get  a  general  view  of  the  relation  of 
pai'ts,  and  high  powers  for  exact  examination.     Of  the  high  powers,  the 
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oil  immersion  lenses  are  the  best,  for  two  reasons  :  in  the  first  place  they 
are  high  angled  and  give  a  good  picture  and  more  light,  and  in  the 
second  place  an  adjustment  collar  is  not  absolutely  necessary,  and  thus 
mucli  time  and  trouble  are  saved.  For  most  purposes  -^-^  oil  immersion 
is  sufficient,  but  y^g-  and  -^V  may  also  be  obtained.  The  latter  lenses  not 
having,  as  a  rule,  such  a  high  angle  of  aperture  as  the  -j^,  do  not  really 
show  more  detail ;  they  merely  show  the  objects  larger. 

Dry  and  water  immersion  high  power  lenses  must  be  provided  with  a 
correction  collar  which  enables  the  front  and  back  lenses  of  the  combi- 
nation to  be  approximated  or  separated  according  to  the  thickness  of  the 
cover-glass ;  and,  as  cover-glasses  vary  much  in  thickness,  the  lens  must 
be  corrected  for  every  specimen.  In  correcting  a  lens  a  high  eye-piece 
must  be  used  so  as  to  magnify  the  defects  as  much  as  possible.  Some 
delicate  object  is  fixed,  such  as  a  delicate  line,  a  group  of  granules,  etc., 
and  the  collar  is  moved  in  one  direction  till  it  is  evident  that  the  picture 
is  becoming  worse ;  it  is  then  moved  in  the  opposite  direction  till  the 
same  thing  happens,  and  so  backward  and  forward  in  gradually  dimin- 
ishing distances  till  at  last  the  best  point  is  determined.  In  the  case  of 
oil  immersions,  it  is  well,  also,  to  have  a  correction  collar,  for  the  oil  is 
never  of  exactly  the  same  refractive  index  as  the  glass ;  but,  unless  for 
very  fine  Avork,  it  is  not  necessary  to  alter  it  when  the  best  average  posi- 
tion has  once  been  ascertained. 

The  microscope  stand  should  be  very  steady  and  provided  with  a 
coarse  and  fine  adjustment.  The  fine  adjustment  should  work  smoothly, 
slowly,  and  equably,  otherwise  it  will  be  a  matter  of  great  difficulty  to 
bring  the  object  into  accurate  focus  when  using  a  high  power.  This  is 
a  matter  of  great  importance.  In  most  microscopes  where  the  move- 
ment is  obtained  merely  by  a  screw  and  a  spring,  the  fine  adjustment 
is  imperfect,  the  parts  get  dirty,  and  the  spring  does  not  act  instantly 
and  steadily ;  hence  the  lens  shoots  past  the  focal  point  and  exact  focus- 
sing with  very  high  powers  is  almost  out  of  the  question. 

In  bacteriological  work  a  mechanical  stage  is  often  of  great  advan- 
tage. This  is  particularly  the  case  where  the  whole  specimen  must  be 
thoroughly  searched  for  bacteria,  and  also  where  one  wishes  to  find  and 
resume  the  study,  at  a  future  time,  of  any  special  bacterium  or  group  of 
bacteria.  For  the  latter  purpose  a  finder  is  necessary,  the  usual  plan 
being  that  the  fixed  part  of  the  stage  is  graduated  on  two  sides  and  the 
amount  of  horizontal  and  vertical  movement  is  read  off".  By  placing  the 
specimen  and  the  movable  stage  in  the  same  position,  the  object  will  be 
brought  into  the  field  of  the  microscope.  Another  very  good  method  is 
by  using  a  Maltwood's  finder.    Rotary  stage  movement  is  not  necessary. 

The  substage  arrangements  are  of  the  greatest  importance.  A  wide- 
angled  condenser  is  essential  and  it  should  be,  if  possible,  achromatic. 
The  substage  must  be  provided  with  a  coarse  adjustment  by  which  the 
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condenser  may  be  raised  or  lowered,  and  for  fine  work  a  fine  adjustment 
in  addition  is  an  advantage.  There  must  also  be  screws  for  centring 
the  condenser.  Rotation  of  the  substage  in  not  necessary  for  bacteric 
work.  Diaphragms  of  various  sizes  are  required  ;  one  of  the  best  forms 
of  diaphragm  being  the  iris  diaphragm,  by  means  of  which  the  amount 
of  light  admitted  can  be  varied  with  the  greatest  ease. 

The  proper  arrangement  of  the  illumination  is  one  of  the  most  impor- 
tant parts  of  microscopy,  though  often  neglected  by  investigators.  The 
first  point  is  to  centre  the  condenser.  This  is  done  by  using  the  smallest 
diaphragm,  and,  after  the  specimen  is  brought  into  view  with  the  low 
power  object-glass,  racking  down  the  condenser  till  the  ring  of  the  dia- 
phragm appears  sharp.  By  means  of  the  centring  screws  this  ring  is 
brought  into  the  middle  of  the  field.  Having  centred  the  condenser, 
use  a  larger  diaphragm  or  none  at  all,  and  rack  up  the  substage  till  the 
source  of  light  is  sharply  in  focus  at  the  same  time  that  the  specimen  is 
well  seen.  When  working  with  lamplight  it  is  easy  to  focus  the  source 
of  light  and  to  get  the  flame  of  the  lamp  quite  sharp,  but  with  daylight 
it  is  not  so  easy.  In  the  latter  case  it  is  better  to  focus  some  object  at  a 
little  distance  off,  such  as  the  branch. of  a  tree,  a  chimney,  etc. — the  focus 
will  be  almost  the  same  for  clouds  or  sky.  The  centring  of  the  con- 
denser may  require  alteration  when  fresh  lenses  are  used,  because  the 
position  of  the  axis  of  each  lens  when  screwed  on  to  the  tube  is  not 
always  exactly  the  same.  Hence  if,  when  working  with  lamplight  the 
flame  is  seen  to  have  moved  to  one  side  of  the  field  when  a  new  lens  has 
been  put  on,  do  not  alter  the  position  of  the  lamp  but  bring  the  flame 
into  the  centre  of  the  field  by  means  of  the  centring  screws.  When 
using  the  higher  objectives  the  condenser  can  be  still  more  accurately 
focussed  by  means  of  the  fine  adjustment.  The  centring  of  the  con- 
denser requires  to  be  done  only  at  the  beginning  of  the  day  and  needs 
attention  only  when  new  lenses  are  used ;  the  focussing  of  the  condenser 
must  be  done  for  every  specimen  unless,  indeed,  slides  of  exactly  the 
same  thickness  are  used  throughout.  As  the  slides  are  thicker  or  thinner, 
so  must  the  condenser  be  approximated  or  removed  in  order  to  bring  the 
source  of  light  to  a  focus  on  the  specimen.  It  is  thus  evident  that  good 
microscopes  must  have  a  coarse  adjustment  for  the  condenser  and  also 
centring  arrangements.  Those  which  have  the  condenser  fixed  or  only 
sliding,  and  no  centring  arrangements,  are  bad.  Oblique  illumination 
is  not  required  in  this  kind  of  work. 

As  to  the  source  of  light,  we  may  use  daylight  or  artificial  light.  Of 
artificial  light  the  best  is  a  paraffin  lamp.  Each  of  these  has  its  advan- 
tages. My  own  opinion  is  that  for  high  powers  lamplight  is  best ;  the 
source  of  light  is  fixed  and  the  light  can  be  accurately  concentrated  on 
the  point  under  examination,  and  in  this  way  one  can  get  more  light  and 
can  apply  it  more  accurately  than  with  daylight,  especially  if  one  employs 
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the  edge  of  the  flame,  which  gives  about  four  times  more  light  than  the  flat 
flame.  On  the  other  hand,  for  low  power  work  daylight  is  undoubtedly 
the  best.  It  fills  the  field  equally,  not  being  more  intense  at  one  part 
than  another,  while  with  lamplight,  if  the  edge  of  the  flame  is  used, 
only  a  narrow  streak  of  light  is  seen  in  the  centre  of  the  field  and  a 
general  survey  cannot  be  easily  obtained,  while  at  the  same  time  the 
illumination  at  the  one  point  is  too  intense.  It  must  be  remembered 
that  in  using  a  condenser  a  flat  mirror  should  be  employed. 

Very  convenient  lamps  for  microscopical  work  are  made  by  Messrs. 
Swift  &  Beck.  They  consist  essentially  of  large  flat  reservoirs  for 
the  oil.  The  chimney  is  a  metallic  one  with  a  space  on  one  side  into 
which  an  ordinary  microscopic  glass  slide  can  be  slipped.  The  chimney 
can  be  turned  round  so  that  the  glass  slip  may  be  brought  opposite  either 
the  edge  or  the  flat  flame.  The  advantages  of  these  lamps  are  that  having 
a  large  reservoir  they  burn  for  a  long  time ;  that  the  reservoir  being  flat 
the  lamp  can  be  lowered  much  more  than  usual ;  that  the  light  passes 
through  a  flat  instead  of  a  curved  piece  of  glass ;  that  the  rest  of  the 
chimney  being  darkened  there  are  no  reflections ;  that  if  the  glass  breaks 
a  fresh  glass  is  always  at  hand  and  that  the  edge  or  flat  flame  can  be  used 
at  will.  The  only  difiiculty  about  these  lamps  is  that  the  glass  is  very 
apt  to  break.  This  may  be  avoided  by  selecting  a  thin  glass  and  boiling 
it  for  some  hours  in  water  or  oil  before  using  it  or  by  turning  up  the  flame 
at  first  only  very  slowly.  In  using  the  lamp  the  light  can  be  reflected 
into  the  microscope  by  means  of  a  flat  mirror,  or  the  microscope  may  be 
tilted  so  that  the  light  passes  directly  from  the  flame  into  the  tube  of 
the  microscope,  and  this  is  the  more  satisfactory  method  when  it  can  be 
employed.  With  lamplight  it  is  well  to  interpose  a  piece  of  blue  or 
neutral  tint  glass  to  remove  the  yellow  color  and  make  the  light  pleas- 
anter  to  the  eye.  For  this  purpose  colored  glass  of  various  intensities 
should  be  at  hand. 

I  may  sum  up  these  remarks  in  the  following  rules : 

1.  Use  a  low  power  objective  and  a  low  eye-piece  and  place  the  speci- 
men on  the  stage  of  the  microscope. 

2.  Remove  the  diaphragm  and  rack  up  the  condenser  till  it  almost 
touches  the  slide. 

3.  Bring  the  specimen  accurately  into  focus  and  leave  it  so. 

4.  Put  in  the  smallest  diaphragm  and  rack  down  the  condenser  till 
the  hole  of  the  diaphragm  is  sharply  seen. 

5.  Centre  the  condenser  by  bringing  this  hole  into  the  middle  of  the 
field.     (4  and  5  need  not  be  repeated  more  than  once.) 

6.  Substitute  a  larger  diaphragm  and  rack  up  the  condenser  till  the 
source  of  light  is  accurately  defined — the  edge  of  the  flame,  branch  of 
tree,  etc.  With  lamplight  it  is  best  to  dispense  with  th©  mirror  and 
to  place  the  lamp  about  eight  inches  from  the  condenser. 
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7.  See  again  to  the  focussing  of  the  specimen  and  be  sure  that  it  and 
the  source  of  light  are  both  at  the  same  time  accurately  in  focus. 

8.  Substitute  the  high  power  objective,  again  focus  the  specimen, 
and,  if  necessary,  focus  the  light  still  more  exactly.  If  the  light  (edge 
of  the  flame)  is  not  quite  in  the  centre  of  the  field,  bring  it  in  by  means 
of  the  centring  screws,  but  do  not  move  the  lamp, 

9.  If  the  objective  is  a  high  dry  power  or  a  water  immersion,  it  must 
now  be  corrected  for  the  thickness  of  the  cover  glass.  To  do  this,  sub- 
stitute a  high  eye-piece  for  the  low  one,  and  move  the  screw  collar  alter- 
nately in  one  or  other  direction  till  the  sharpest  picture  is  obtained. 

The  centring  of  the  condenser  (4  and  5)  need  only  be  done  when  one 
sits  down  to  use  the  microscope,  but  the  focussing  of  the  condenser  and 
the  correction  of  the  lens  must  be  repeated  with  every  new  specimen. 
At  first  sight  it  may  seem  irksome  to  do  this,  but  very  soon  one  learns 
to  do  it  quickly,  and  the  gain  in  clearness,  definition,  and  satisfactory 
examination  of  the  specimen  amply  repays  all  the  trouble. 

In  the  investigation  of  bacteria  the  microscope  is  used  for  the  exami- 
nation of  unstained  and  stained  specimens.  Of  these  the  most  valuable 
are  the  stained  specimens,  but  as  this  involves  the  death  of  the  organ- 
isms it  is  often  necessary  to  study  them  without  staining  in  order  to  see 
their  normal  form  and  structure,  and  to  ascertain  their  characteristics, 
especially  as  regards  the  power  of  movement,  mode  of  growth,  group- 
ing, etc. 

A.  Unstained  Specimens. — In  examining  unstained  specimens  it  is 
necessary  to  cut  off*  a  large  amount  of  light  by  means  of  diaphragms,  but 
the  other  arrangements  of  the  microscope  in  respect  of  focussing  and 
centring  the  condenser  must  be  carried  out  in  the  manner  just  described. 
The  bacteria  to  be  examined  without  staining  may  be  present  in  sections, 
or  growing  in  fluid  or  in  solid  cultivating  media. 

It  is  but  rarely  nowadays  that  one  examines  bacteria  in  sections 
without  staining  them,  but  this  was  the  method  chiefly  employed  before 
the  afl[inity  of  these  organisms  for  the  aniline  dyes  was  discovered.  In 
the  unstained  condition  it  is  often  difficult  to  distinguish  the  micro- 
organisms from  the  tissue  elements,  and  in  order  to  do  this  with  some 
degree  of  certainty  the  section  is  washed  in  acetic  acid  and  then  mounted 
in  glycerine.  Bacteria  resist  this  treatment,  while  fatty  and  other  ma- 
terials are  acted  upon,  and  hence  if  groups  of  well-defined  granules,  all 
of  the  same  shape  and  size,  or  of  rod-shaped  bodies  are  seen,  they  are  in 
all  probability  microorganisms.  Baumgarten  succeeded  in  demonstrating 
the  tubercle  bacillus  about  the  same  time  that  Koch  published  his  first 
paper  on  the  subject,  by  subjecting  sections  of  tuberculous  tissue  to  the 
action  of  weak  caustic  potash ;  the  tissue  elements  became  invisible  or 
less  visible  than  usual,  while  the  bacilli  stood  out  markedly,  having 
resisted  the  action  of  the  alkali. 
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In  examining  pure  cultivations  of  bacteria  in  fluids  or  solids,  care 
must  be  taken  not  to  let  foreign  bacteria  into  the  cultivations  from 
which  the  specimens  are  taken.  The  fluids  may  be  obtained  by  using  a 
thin  platinum  wire  fixed  in  a  glass  rod  and  twisted  into  a  loop  at  the 
end.  The  whole  of  the  wire  as  well  as  the  lower  part  of  the  glass  rod 
must  be  carefully  heated  in  the  glass  flame ;  when  cool  it  is  dipped  into 
the  flask,  and  a  little  of  the  fluid  is  picked  up  in  the  loop  of  the  wire. 
Portions  of  fluid  may  also  be  removed  by  means  of  a  sterilized  pipette,  the 
vessel  containing  the  cultivation  being  held  obliquely  and  the  movements 
performed  rapidly.  Or,  still  better,  a  syringe  may  be  employed,  to  the 
end  of  which  a  bent  piece  of  glass  rod  is  attached  by  India-rubber 
tubing ;  the  glass  rod  is  sterilized  and  introduced  into  the  flask  and  a 
small  quantity  of  the  fluid  drawn  up  by  means  of  the  syringe.  If  a 
small  syringe  with  a  ring  at  the  end  of  the  piston  be  employed,  the 
whole  manipulation  can  be  done  with  one  hand,  the  syringe  being  held 
in  the  hand  and  the  piston  withdrawn  by  means  of  the  little  finger  passed 
into  the  ring. 

The  drop  obtained  by  one  or  other  of  these  methods  may  be  examined 
by  simply  placing  it  on  a  slide  and  dropping  a  cover-glass  on  it.  In 
this  case  care  should  be  taken  to  have  an  air-bubble  under  the  cover- 
glass,  for  it  is  often  very  difficult  to  focus  a  thin  layer  of  fluid,  while 
the  margin  of  the  air-bubble  is  easily  defined  and  thus  leads  to  the  layer. 
This  method  is  not  suflScient  if  the  examination  is  to  be  continued  for 
some  time,  because  evaporation  occurs  readily  and  also  because  there 
are  very  apt  to  be  distracting  currents,  especially  if  an  immersion  lens 
be  used.  To  avoid  these  inconveniences  it  is  best  to  use  cupped  slides 
or  glass  cells.  A  small  drop  is  placed  on  the  middle  of  a  large  cover- 
glass,  a  little  vaseline  is  put  round  the  side  of  the  cup  or  of  the  cell,  the 
slide  is  turned  upside  down  and  dropped  on  the  cover-glass  so  that  the 
drop  is  in  the  centre  of  the  cell,  very  slight  pressure  difllises  the  vaseline 
and  makes  the  cover-glass  stick  to  the  slide,  and  the  slide  is  then  quickly 
turned  up  so  that  the  cover-glass  is  on  the  top  with  the  drop  hanging 
from  its  under  surface.  Where  the  observation  of  the  drop  is  to  be  con- 
tinued for  some  time,  as  where  the  mode  of  growth,  spore  formation,  etc., 
is  to  be  watched,  the  slide  and  cover-glass  should  be  sterilized  in  the 
flame  and  the  manipulations  performed  as  quickly  as  possible.  With 
I  regard  to  the  cover-glass,  care  must  be  taken  in  passing  it  through  the 
flame  that  it  does  not  get  too  hot,  otherwise  it  bends  and  does  not  lie 
flat  on  the  top  of  the  cell.  If  it  is  necessary  to  keep  the  cultivation, 
while  under  observation,  at  a  temperature  above  that  of  the  air,  one  or 
other  form  of  hot  stage  must  be  employed  instead  of  the  cupped  slide; 
but  as  the  methods  of  using  these  are  described  in  all  books  on  micro- 
scopy, I  need  not  go  into  that  subject  here. 

Where  the  bacteria  are  growing  on  some  solid  material,  a  minute 
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quantity  is  picked  up  with  the  sterilized  needle  and  diffused  in  distilled 
water,  salt  solution  (one-half  to  one  per  cent.),  or  cultivating  fluid,  and 
examined  as  above.  It  may  also  be  necessary  to  examine  bacteria  in 
situ  when  growing  on  or  in  solid  media,  but  this  will  be  referred  to 
afterward  under  "  plate  cultivations." 

B.  Stained  Specimens. — The  amount  of  information  derived  from 
the  examination  of  unstained  specimens  is,  however,  comparatively  small, 
and,  therefore,  in  most  cases  recourse  is  had  to  the  various  methods  of 
staining.  It  is  only  quite  recently  that  satisfactorily  stained  specimens 
of  bacteria  have  been  obtained.  The  older  attempts  at  staining  were 
made  with  carmine  and  hsematoxylin,  but  only  a  few  species  take  on 
these  stains,  and  in  no  case  can  the  result  be  called  good.  With  Wei- 
gert's  discovery  of  the  affinity  of  bacteria  for  certain  of  the  aniline  dyes, 
the  state  of  matters  has,  however,  been  completely  altered,  and  the  work 
of  Weigert,  Koch,  Ehrlich,  and  others,  has  led  to  great  advances  in  this 
department  of  bacteriology.  In  resorting  to  stained  specimens,  the  inves- 
tigator may  wish  to  study  the  bacteria  alone,  quite  apart  from  their  sur- 
roundings, or  he  may  desire  to  ascertain  their  relations  to  the  elements 
of  the  tissues  in  which  they  occur.  In  the  former  case  what  are  termed 
"  cover-glass  preparations  "  are  made ;  in  the  latter,  sections  of  the  tissue 
are  employed.  As  the  preparation  and  treatment  of  these  two  sets  of 
specimens  differ  in  several  important  particulars,  it  will  be  well  to  con- 
sider them  separately. 

1.  Cover-glass  preparations.  These  are  employed  when  one  examines 
bacteria  in  fluids,  or  in  cultivations,  etc.,  or  when  one  wishes  to  gain 
an  idea  of  the  presence  and  probable  numbers  of  these  organisms  in 
tissues  without  studying  precisely  their  relations  to  the  tissue  elements. 
The  method  consists  in  spreading  out  the  material  in  a  thin  layer 
on  one  side  of  a  cover-glass,  and  fixing  this  layer  to  the  glass.  The 
material  may  be  spread  out  by  means  of  a  needle,  the  point  of  a 
knife,  etc.,  but  the  best  way  of  obtaining  an  extremely  thin  and  even 
layer  is  to  take  two  cover-glasses,  put  a  minute  quantity  of  the  fluid  on 
the  centre  of  one,  drop  the  other  glass  on  the  top  of  it,  press  them 
together  so  as  to  diffuse  the  material  over  the  glass,  and  squeeze  out 
any  superfluous  fluid ;  then,  keeping  up  the  pressure,  slide  them  apart 
and  set  them  up  on  their  edge  to  dry  under  protection  from  dust. 
They  dry  in  a  very  short  time,  but  if  one  wishes  to  hasten  matters,  they 
can  be  held  in  the  fingers  at  a  considerable  distance  above  a  flame; 
they  must  not,  however,  be  actually  heated  while  still  moist,  and  by 
holding  the  glass  in  the  hand  instead  of  in  forceps  one  takes  care  that 
they  are  not  brought  too  near  the  flame. 

In  other  cases  the  material  may  be  too  thick  to  spread  out  in  the 
manner  above  mentioned;  it  must,  therefore,  be  diffused  in  a  drop  of] 
boiled  distilled  water.     Where  water  is  thus  employed  there  is  always 
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the  difficulty  that  after  the  cover-glasses  are  slid  apart  the  water  collects 
in  drops  as  on  a  duck's  back,  and  little  heaps  of  microorganisms  are 
obtained.  It  is  therefore  better  when  water  is  used  not  to  press  the  drop 
between  two  cover-glasses,  but  to  let  it  dry  on  one  glass.  It  will  be 
found  that  while  at  the  centre  there  will  probably  be  too  many  bacteria, 
at  the  circumference  of  the  drop  one  will  find  satisfactory  places.  This 
is  also  the  best  way  of  preparing  drop  cultivations  for  staining  The 
cover-glass  from  which  the  drop  is  hanging  is  turned  over  and  the  fluid 
allowed  to  dry.  Where  the  material  is  very  dense,  as,  for  instance,  a 
small  tubercle,  it  is  best  to  crush  it  well  between  two  knives  and  then 
rub  the  crushed  mass  over  the  surface  of  a  cover-glass,  afterward  remov- 
ing the  superfluous  solid  material.  Lastly,  we  have  what  the  Germans 
call  "  Klatsch  "  preparations,  which  are  made  in  the  following  manner : 
As  will  afterward  be  pointed  out,  it  is  often  important  to  study  the 
mode  in  which  various  organisms  spread  over  the  surface  of  solid 
materials.  When  growth  has  occurred  to  some  extent,  a  cover-glass  is 
dropped  over  the  spreading  part,  pressed  lightly,  and  then  lifted.  The 
cover-glass  picks  up  the  bacteria,  and  when  the  specimen  is  dried  and 
stained,  one  gets  an  exact  impression  of  the  mode  of  surface  growth  of 
the  organism  in  question.  These  'impress  preparations  "  are  often  very 
beautiful  and  valuable. 

Cover-glasses  prepared  in  any  of  these  ways  can  be  kept  in  a  dry 
place  for  a  long  time  without  undergoing  any  change  or  losing  their 
property  of  staining,  and  it  is  often  necessary  to  keep  a  number  of  speci- 
mens of  the  same  material  either  .for  future  reference  or  for  trying  new 
stains  or  testing  the  activity  of  staining  fluids  which  may  have  yielded 
negative  results  with  other  specimens.  This  is  especially  the  case  with 
tubercle.  The  stain  ordinarily  used  for  staining  tubercle  bacilli  is  very 
apt  to  go  bad  in  a  few  days,  and,  therefore,  I  always  keep  a  number  of 
prepared  cover-glasses  of  sputum  or  other  material  rich  in  tubercle 
bacilli  at  hand,  so  that  if  a  negative  result  is  obtained  I  can  stain  one  of 
these  glasses  and  see  whether  the  result  is  due  to  some  fault  in  the  stain 
or  to  the  absence  of  bacilli. 

A  layer  having  thus  been  obtained,  it  must  be  fixed  before  proceeding 
with  the  staining.  If  the  layer  contains  albumen,  the  albumen  is  not 
coagulated  by  simple  drying  and,  therefore,  when  placed  to  stain  in  a 
watery  solution  the  albumen  dissolves  and  the  layer  becomes  detached. 
And  even  if  any  portion  of  the  layer  remains,  that  is  not  of  much  use, 
as  precipitation  of  the  stain  occurs  in  connection  with  the  albumen.  It 
is,  therefore,  necessary  to  coagulate  the  albumen  before  proceeding  with 
the  staining  and  at  the  same  time  to  retain  for  bacteria  and  nuclei  their 
power  of  taking  up  the  dye.  This  was  done  by  Koch  at  first  by  placing 
the  cover-glasses  for  some  days  in  absolute  alcohol.  But  tliis  is  a  tedious 
method  and  one  of  the  great  advantages  of  these  cover-glass  prepara- 
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tions  is  that  they  can  be  prepared  and  stained  in  a  very  short  time. 
Ehrlich  found  that  if  cover-glass  specimens  of  blood  were  kept  for  an 
hour  at  100°  C.  to  115°  C.  the  desired  coagulation  was  obtained  without 
interfering  with  the  staining  of  the  nuclei,  etc.  Koch  has  applied  this 
method  to  bacteric  work,  and  at  first  recommended  placing  cover-glasses 
for  an  hour  in  an  iron  chamber  kept  at  about  110°  C.  Ehrlich's  method 
is  simpler.  He  takes  a  long  strip  of  metal,  supports  it  on  a  tripod,  and 
places  a  Bunsen's  burner  under  one  end.  After  about  a  quarter  of  an 
hour  a  wet  rod  is  drawn  over  the  metal  from  the  cool  end  toward  the 
flame.  At  a  certain  point  it  will  be  seen  that  the  water  boils.  That 
line  is,  therefore,  at  100°  C.  and  its  exact  position  is  carefully  ascer- 
tained. Cover-glasses  with  the  coated  surface  upward  are  laid  on  that 
line  or  a  little  nearer  the  flame  and  kept  there  for  an  hour.  As  the  best 
temperature  varies  for  different  materials,  it  is  easily  ascertained  by  using 
three  or  four  cover-glasses  and  laying  them  at  slightly  different  distances 
from  the  flame.     One  of  them  will  be  good. 

Where  one  wishes  to  obtain  really  beautiful  specimens  for  preserva- 
tion the  above  is  the  best  method,  but  it  has  been  found  that  sufficiently 
good  specimens  are  obtained  by  seizing  the  cover-glass  in  a  pair  of  forceps 
with  the  spread  side  upward  and  passing  it  fairly  rapidly  three  times 
through  a  glass  flame  (about  as  rapidly  as  one  cuts  bread — Rindfleisch). 
If  it  is  passed  too  often  through  the  flame,  or  if  it  is  heated  too  long  on 
the  metal  plate,  the  bacteria  lose  their  property  of  taking  on  the  stain. 

Having  thus  prepared  the  specimens  they  must  next  be  stained.  This 
is  much  easier  to  do  in  the  case  of  cover-glass  preparations  than  in  that 
of  sections,  but  different  kinds  of  bacteria  stain  differently.  One  of  the 
most  satisfactory  stains  to  use  is  a  fairly  strong  watery  solution  of 
methyl-violet.  I  do  not  make  it  up  on  any  precise  formula,  but  add  a 
stock  saturated  alcoholic  solution  of  methyl- violet  to  distilled  water  till 
a  deep  color  is  obtained.  I  should  guess  that  the  proportions  are  about 
one  part  of  the  methyl-violet  to  ten  parts  of  water.  A  few  drops  of 
this  are  filtered  into  a  watch-glass  and  then  the  cover-glass  being  held 
between  the  finger  and  thumb  with  the  covered  side  downward,  it  is 
dropped  on  the  stain  and  allowed  to  float  there  for  five  or  ten  minutes. 
It  is  then  removed  and  washed  repeatedly  in  dilute  acetic  acid  (one-half 
to  one  per  cent.)  till  no  more  stain  comes  out.  It  is  afterward  rinsed  in 
distilled  water  and  examined  in  the  water.  If  a  permanent  preparation 
is  required,  it  is  then  dried  in  the  air  and  when  quite  dry  is  mounted  in 
Canada  balsam.  If  it  is  dried  at  a  high  temperature,  the  stain  disap- 
pears and  this  is, the  case  with  all  stained  specimens;  they  should  not 
be  heated  after  staining.  The  specimens  should  always  be  examined  inj 
water  in  the  first  instance,  because  there  the  bacteria  swell  out  to  their 
natural  size  (more  especially  when  acetic  acid  is  used),  whereas  theyj 
dwindle  and  shrink  somewhat  when  dried  and  mounted   in   Canadj 
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balsam.  The  use  of  acetic  acid  in  the  manner  described  above  is  much 
more  satisfactory  than  that  of  alcohol  for  removing  the  superfluous  stain 
and  differentiating  the  nuclei  and  bacteria,  and  if  the  specimen  is  some- 
what overstained  to  start  with  there  is  no  danger  of  leaving  it  too  long 
in  the  dilute  acetic  acid. 

The  Canada  balsam  is  best  employed  in  the  form  of  a  solution  in  xylol. 
The  only  other  solvent  that  can  be  used  is  turpentine,  as  chloroform  and 
benzol  extract  the  aniline  colors.  Undissolved  balsam  cannot  be  used, 
for  the  heat  required  to  dissolve  it  is  apt  to  remove  the  stain  from  the 
bacteria. 

Gentian-violet  may  also  be  employed  in  the  same  manner,  or  in  a  one 
per  cent,  watery  solution,  but  the  color  is  hardly,  I,  think,  so  pleasant  as 
that  of  methyl- violet,  and  for  cover-glass  preparations  it  does  not  possess 
any  advantage.  One  of  the  quickest  stains  is  a  watery  solution  of  fuchsin. 
This  should  be  almost  saturated  and  well  filtered.  If  it  is  quite  satu- 
rated precipitation  is  apt  to  occur  on  the  specimen  as  evaporation  takes 
place.  The  cover-glass  is  laid  down  with  the  spread  side  uppermost  and 
a  drop  of  the  stain  is  placed  on  it.  After  about  a  minute  the  stain  can 
be  washed  off  with  distilled  water  or  weak  acetic  acid  and  the  specimen 
examined. 

Methylene-blue  is  almost  more  universally  useful  than  methyl-violet, 
but  the  stain  is  not  so  intense.  It  may  be  used  in  the  form  of  a  strong 
watery  solution,  or  it  may  be  made  in  the  same  way  as  methyl-violet  by 
the  addition  of  a  saturated  alcoholic  solution  to  water,  but  in  larger  pro- 
portions than  in  the  case  of  methyl-violet.  The  watery  solution  stains  a 
light  blue  or  almost  a  green,  but  a  beautiful  deep  blue  is  obtained  if  a 
little  methylic  alcohol  be  added  to  the  solution,  or  if  the  saturated  alco- 
holic solution  be  made  with  methylated  spirit  instead  of  with  absolute 
alcohol.  After  staining  in  methylene-blue  acetic  acid  should  not  be 
employed ;  simple  washing  with  distilled  water  is  sufficient. 

The  staining  power  of  these  solutions  may  be  increased  in  two  w^ays  : 
either  by  warming  the  solution,  or  by  the  addition  of  various  bodies, 
chiefly  alkalies,  and  the  alkaline  solutions  also  act  more  quickly  and 
powerfully  when  warmed.  These  facts  were  first  made  out  in  connection 
with  Koch's  discovery  of  the  tubercle  bacillus,  and  have  since  been 
extended  to  other  bacteria. 

Koch's  first  method  of  staining  the  tubercle  bacillus  was  by  the  use 
of  an  alkaline  solution  of  methylene-blue.  He  first  made  a  watery  solu- 
tion of  caustic  potash  of  the  strength  of  1  to  10,000.  To  every  200 
c.  cm  of  this  solution  he  added  1  c.  cm  of  a  saturated  alcoholic  solution 
of  methylene-blue.  The  cover-glasses,  which  are  prepared  from  tenacious 
pieces  of  yellow  sputum  or  from  crushed  tubercles,  are  floated  on  this 
solution  for  twenty-four  hours  or  longer,  and  are  then  pla^ed  in  a  satu- 
rated watery  solution  of  vesuvin  or  Bismarck-brown  for  twenty  to  thirty 


432  CHEYNE,    BACTERIOLOGY. 

minutes.  They  are  then  washed  in  water  and  examined  at  once  or  dried 
and  mounted  in  Canada  balsam.  As  the  result  of  this  treatment  all 
bacteria,  nuclei,  etc.,  become  in  the  first  instance  intensely  blue,  but  the 
effect  of  the  vesuvin  is  to  substitute  itself  for  the  blue  in  the  cell  nuclei 
and  in  all  the  bacteria  except  the  tubercle  bacilli.  The  effect  is  that 
we  have  blue-stained  tubercle  bacilli  on  a  brown  ground.  This  method 
is,  however;  somewhat  difficult  to  carry  out,  and  it  is  somewhat  difficult 
to  see  the  tubercle  bacilli,  hence  the  plan  was  very  soon  improved. 

The  first  improvement  and  that  which  still  holds  the  field,  was  the  use 
by  Ehrlich  of  aniline  oil  instead  of  alkalies.  Ehrlich's  original  plan 
was  to  make  a  watery  solution  of  aniline  oil  by  shaking  up  the  oil  with 
water  (about  three  per  cent,  of  the  aniline  is  taken  up)  and  filtering  the 
turbid  mixture  through  a  moist  filter.  To  this  was  added  a  saturated 
alcoholic  solution  of  fuchsin,  methyl-violet,  or  gentian-violet,  till  precipi- 
tation began  to  occur.  Weigert  has  worked  out  the  best  proportions  in 
which  these  two  should  be  mixed,  and  gives  the  following  formula : 

Saturated  watery  solution  of  aniline         ....     100  c.  cm. 
Saturated  alcoholic  solution  of  fuchsin,  methyl-violet,  etc.      11      " 

The  cover-glass  is  floated  on  this  solution  for  about  twenty-four  hours  at 
the  ordinary  room  temperature,  but  three  or  four  hours  are  quite  sufficient 
at  the  body  temperature,  and  if  the  staining  fluid  is  heated  almost  to 
boiling  a  few  minutes  are  enough.  The  most  satisfactory  result  is  ob- 
tained when  the  material  is  kept  at  the  body  temperature  for  two  or  three 
hours.  When  the  cover-glass  is  removed  from  the  staining  fluid  the 
whole  layer  is  intensely  stained  and  the  individual  structures  unrecog- 
nizable. It  is  now  immersed  in  dilute  nitric  acid  (1  part  of  strong  nitric 
acid  to  3  or  4  parts  of  water)  for  a  few  seconds  till  the  layer  becomes 
bleached.  The  result  of  this  is  that  while  the  stain  remains  fixed  in  the 
tubercle  bacilli  it  is,  so  to  speak,  loosened  in  the  other  elements  and 
easily  removed  by  means  of  alcohol,  or  displaced  by  a  contrast  stain.  If 
the  cover-glass  is  washed  in  water  after  being  taken  out  of  the  nitric  acid 
the  color  returns  (red  or  violet,  according  to  the  stain  used)  and  is  then 
less  easily  displaced.  Hence  some  advise  that  the  cover-glass  should  be 
placed  at  once  in  alcohol  not  quite  absolute,  after  being  removed  from 
the  nitric  acid,  but  my  own  impression  is,  that  it  is  better  to  wash  away 
the  acid  first  in  water,  as  acid  alcohol  is  apt  to  remove  the  stain  from 
the  bacilli  unless  they  are  very  well  stained.  In  any  case,  when  the 
cover-glass  is  placed  in  alcohol  it  is  left  till  no  more  stain  comes  out,  and 
is  then  stained  with  a  contrast  stain,  either  a  watery  solution  of  methy- 
lene-blue  made  up  as  before  described,  if  the  primary  stain  was  fuchsin, 
or  a  saturated  watery  solution  of  vesuvin  if  the  primary  stain  was  violet. 
When  sufficiently  stained  they  are  washed  in  water  and  examined,  or 
dried  and  mounted  in  balsam.     The  result  is  that  the  tubercle  bacilli 
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are  red  or  violet  as  the  case  may  be,  and  the  nuclei  of  the  cells  and  the 
other  bacteria  are  blue  or  brown.  Treated  in  this  way,  the  only  other 
bacteria,  so  far  as  is  yet  known,  which  retain  the  primary  stain  are  the 
bacilli  of  leprosy.  The  spores  of  some  large  bacilli  retain  the  primary 
stain,  and  elastic  tissue  and  cheesy  matter,  especially  the  former,  also 
retain  it  to  some  extent. 

Stains  made  up  according  to  the  above  formula  become  bad  in  a  few 
days  and  must  therefore  be  frequently  renewed.  This  difficulty  has 
been  got  over  by  avoiding  the  use  of  alcohol  altogether,  and  the  fluid 
now  used  in  Koch's  laboratory  for  Gram's  method,  tubercle  bacilli,  etc., 
is  made  up  as  follows  :  A  saturated  watery  solution  of  aniline  oil  is  made 
and  filtered  as  above.  This  solution  is  then  employed  for  preparing  a 
saturated  watery  solution  of  fuchsin,  methyl-violet,  or  gentian-violet,  a 
large  quantity  of  crystals  of  these  substances  being  put  into  a  bottle  con- 
taining the  aniline  water.  The  fluid  is  filtered  before  use,  and  when 
exhausted  fresh  aniline  w^ater  is  added  as  long  as  any  crystals  remain  at 
the  bottom.     This  staining  fluid  remains  good  for  a  long  time. 

The  mode  of  action  of  the  aniline  is  not  very  clear.  Ehrlich  used  it 
on  the  supposition  that  the  difference  in  staining  reactions  between  ordi- 
nary bacteria  and  tubercle  bacilli  depended  on  the  tubercle  bacilli 
possessing  a  sheath  w^hich  can  only  be  penetrated  by  coloring  matters  in 
the  presence  of  alkalies,  and  which  becomes  impenetrable  after  the  use  of 
acids.  But  there  are  various  facts  which  render  it  doubtful  whether 
alkalinity  is  the  essence  of  the  matter.  My  own  idea  is  that  the  aniline 
acts  merely  as  a  sort  of  fixing  agent.  I  found  ^  in  my  investigations  on 
tuberculosis  that  the  tubercle  bacilli  could  be  stained  by  the  ordinary 
dyes  without  any  aniline,  but  that  only  a  few  of  them,  probably  at  a 
certain  stage  of  growth,  could  retain  the  stain  in  the  presence  of  strong 
nitric  acid.  This  is  what  the  aniline  enables  them  in  some  way  or  other 
to  do.  Other  investigators,  especially  Baumgarten,  have  also  found  that 
these  bacilli  stain  without  the  aniline.  And  even  in  the  case  of  other 
bacteria  the  addition  of  aniline  to  the  stain  is  an  improvement,  and 
indeed  almost  an  essential  in  some  instances. 

Other  substances  have  been  employed  to  replace  aniline,  and  with  a 
considerable  degree  of  success.  The  chief  of  these  is  a  five  per  cent, 
solution  of  carbolic  acid,  first  suggested  by  Dr.  Franz  Ziehl.  Neelsen 
has  modified  Ziehl's  solution  and  suggests  the  following : 

Fuchsin 1  gramme. 

Absolute  alcohol 10  c.  cm. 

5  per  cent,  watery  solution  of  carbolic  acid        .        .     100  c.  cm. 

This  is  used  in  the  same  manner  as  the  Weigert-Ehrlich  solution,  or  the 
stained  cover-glasses  may  be  washed  in  a  watery  solutioi^  of  sulphuric 

1  Practitioner,  April,  1883. 
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acid  (25  per  cent.),  instead  of  in  nitric  acid.  The  carbolic  stain  gives 
very  brilliant  results,  Ziehl  also  succeeded  with  resorcin  and  pyrogallic 
acid,  but  the  results  are  not  so  good.  I  have  tested  other  substances, 
the  best  of  these  being  phloroglucine,  which  acts  almost  as  well  as  ani- 
line. Toluidine  is  also  good.  Weigert  recommends  the  following 
solution : 

Liq.  ammon.  fort. 5  c.  cm. 

Absolute  alcohol 10  c.  cm. 

Distilled  water 90  c.  cm. 

Gentian- violet      .         .         .         .         .         .         .         .2  grammes. 

This  is  used  in  the  same  manner  as  the  others. 

Gram's  method  of  staining  bacteria  gives  beautiful  results  in  some 
instances,  but  it  is  not  often  necessary  to  use  it  in  cover  glass  prepara- 
tions. Hence  we  may  leave  its  detailed  description  till  we  come  to  sec- 
tions, and  the  same  may  be  done  with  regard  to  the  other  special 
methods,  such  as  those  for  syphilis,  double  staining,  etc. 

Staining  with  vesuvin  or  Bismarck-brown  was  at  one  time  much  used 
in  order  to  obtain  specimens  for  photography,  but  since  the  introduction 
of  the  new  plates  by  which  blue  and  red  stained  specimens  may  also  be 
photographed,  this  has  fallen  into  disuse.  One  way  of  using  the  brown 
is  to  stain  in  a  saturated  watery  solution  of  vesuvin,  wash  in  water  and 
examine,  or  dry  and  mount  in  Canada  balsam.  The  method  recom- 
mended by  Koch  was,  however,  to  make  a  concentrated  solution  of 
vesuvin  or  Bismarck-brown  in  equal  parts  of  glycerine  and  water,  filter- 
ing before  use.     The  specimens  were  afterward  mounted  in  glycerine. 

Quite  recently  it  has  been  found  that  spores  which,  when  completely 
formed,  remain  unstained  when  treated  with  the  ordinary  aniline  dyes, 
can  be  stained  by  a  special  method.  Koch  and  GafFky  noticed, 
when  staining  material  containing  tubercle  bacilli  with  aniline  methyl- 
violet,  that  not  only  the  tubercle  bacilli,  but  also  the  spores  of  a  large 
bacillus  retained  the  blue,  while  the  other  bacteria,  and  indeed  the 
bacilli  containing  these  blue  stained  spores,  took  on  the  brown  stain. 
Hence  there  was  here  a  differential  staining  of  spore  and  adult  bacillus. 
By  using  the  same  method,  however,  the  spores  of  other  bacteria  could 
not  be  stained,  but  Neisser  succeeded  in  getting  double  staining  in  other 
cases  by  using  warm  aniline  fuchsin,  and  subsequent  staining  with 
methylene-blue ;  the  spores  remained  red,  the  rest  of  the  rod  became 
blue.  Buchner  and  Hueppe  have  worked  out  the  matter,  and  Hueppe 
has  obtained  both  isolated  staining  of  spores  and  double  staining  of  spore 
and  rod.  The  isolated  staining  of  the  spore  is  managed  in  this  way :  if 
the  cover-glass  is  passed  through  the  flame  oftener  than  three  times,  the 
staining  property  of  the  bacteria  and  protoplasm  is  diminished,  and  after 
passage  through  the  flame  six  or  ten  times  they  do  not  stain  at  all.     On 
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the  other  hand,  after  the  preparation  has  been  passed  through  the  flame 
from  seven  to  ten  times  the  spores  acquire  the  property  of  staining 
with  Avatery  solutions  of  the  basic  aniline  dyes,  so  that  an  isolated 
staining  of  the  spores  is  the  result.  Hueppe  also  obtains  double  staining 
in  the  following  manner :  The  cover-glass  is  passed  through  the  flame 
three  times,  and  then  stained  for  ten  to  twenty  minutes  in  a  warm  solu- 
tion of  aniline  fuchsin  (as  used  for  tubercle).  After  removal  from  this 
solution  it  is  Avashed  in  water,  And  then  either  stained  with  methylene- 
blue  or  placed  for  a  few  seconds  in  absolute  alcohol,  and  then  in  the 
contrast  stain.     The  spores  come  out  red,  the  bacilli  blue. 

The  flagella  with  which  some  bacteria  are  provided  are  said  not  to 
take  on  the  aniline  dyes,  though  I  doubt  if  this  statement  is  correct  in 
all  cases.  On  the  other  hand,  they  can  be  stained  in  a  concentrated 
watery  solution  of  hjematoxylin. 

Much  more  difficult  than  these  cover-glass  preparations  is  the  manipu- 
lation of  sections  of  the  tissues.  In  this  connection  we  have  to  consider 
the  methods  of  hardening,  of  cutting,  and  of  staining. 

2.  Sections  of  the  fresh  tissues  may  be  made  by  means  of  freezing 
microtomes  without  any  preliminary  hardening,  but  the  sections  are  not 
easily  manipulated  and  in  many  cases  the  staining  is  most  unsatisfactory. 
Hence  it  is  best,  whenever  possible,  to  harden  the  tissues.  If  the  fresh 
tissue  is  cut,  the  sections  should  be  received  in  salt  solution  (one-half  per 
cent.),  and  then  placed  by  means  of  a  spatula  in  absolute  alcohol  for  a 
few  minutes.  From  this  they  come  into  the  staining  fluid,  and  the  best, 
for  this  purpose,  is  a  saturated  watery  solution  of  vesuvin. 

Of  the  hardening  reagents  the  most  useful  is  absolute  alcohol,  but 
Miiller's  fluid  or  a  strong  watery  solution  of  bichloride  of  mercury  may 
be  employed.  The  tissues  must  be  cut  up  into  small  pieces  and  placed 
in  a  large  quantity  of  absolute  alcohol,  which  should  be  frequently 
changed.  Treated  in  this  way  the  tissue  is  sufficiently  hardened,  and, 
indeed,  in  its  best  condition  for  staining  in  about  three  days.  After 
several  weeks'  immersion  in  alcohol  some  bacteria  do  not  stain  so  well  as 
at  first,  and  hence  to  keep  the  tissues  permanently  one  should  not  use 
absolute  alcohol,  but  a  weaker  alcohol :  methylated  spirit  does  very  well 
for  this  purpose.  In  Miiller's  fluid  (potassium  bichromate,  2  grammes; 
sodium  sulphate,  1  gramme;  distilled  water,  100  c.  cm.)  the  tissues  must 
be  kept  for  from  two  to  three  weeks  and  are  then  ready  for  cutting,  or 
after  removal  from  Miiller's  fluid  they  may  be  placed  in  dilute  alcohol 
and  then  transferred  to  and  preserved  in  strong  alcohol. 

The  tissues  hardened  in  alcohol  are  best  cut  with  a  microtome,  either 
a  freezing  microtome,  or  one  for  cutting  under  alcohol.  If  a  freezing 
microtome  is  used,  the  alcohol  must  be  first  removed  from,  the  tissue  by 
placing  it  in  a  large  quantity  of  water.  At  first  the  tissue  floats  but 
after  a  short  time  it  sinks,  and  in  an  hour  or  two  it  may  be  placed  in  a 
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thick  solution  of  gum.  It  remains  in  this  for  some  hours  to  allow  the 
gum  to  soak  thoroughly  into  it.  It  is  then  frozen  with  either  an  ice  or 
ether  freezing  machine.  The  best  freezing  microtome  is,  in  my  opinion, 
Williams's,  and  this  can  be  easily  arranged  to  act  with  ether.  If  ice  is 
used,  a  few  drops  (six  or  eight  drops  per  ounce)  of  methylated  spirit 
should  be  added  to  the  gum  to  prevent  it  freezing  too  hard,  but  with  the 
ether  machine  this  is  not  necessary  as  it  is  quite  easy  to  regulate  the 
degree  of  hardness  of  the  gum.  When  cut  the  sections  are  placed  in 
tepid  water  to  dissolve  out  the  gum,  and  are  then  removed  to  alcohol 
before  being  placed  in  the  stain.  In  the  case  of  Miiller's  fluid,  the  tis- 
sues may  be  placed  at  once  in  gum  and  then  treated  in  the  same  way  as 
the  other. 

At  one  time  I  used  to  prepare  all  the  sections  in  this  way,  by  first 
hardening  the  material  in  alcohol  and  then  freezing,  because  very  fine  sec- 
tions were  thus  obtained,  but  though  this  plan  answers  very  well  in  the 
case  of  some  bacteria,  such  as  tubercle  bacilli,  I  have  come  to  the  conclu- 
sion that  on  the  whole  a  better  result  is  obtained  if  the  tissues  are  not 
placed  in  water  after  hardening,  but  are  cut  under  alcohol.  And  after  all, 
though  the  sections  are  a  little  thicker,  this  is  no  disadvantage,  for  one 
is  less  likely  to  miss  the  bacteria  if  they  are  few  in  number  than. when 
a  very  thin  section  is  employed.  For  this  purpose  Thoma-Jung's 
microtome  is  the  best.  The  bits  of  tissue  are  fixed  on  pieces  of  cork 
which  can  be  grasped  by  the  clamp  of  the  microtome.  The  specimens 
are  easily  fixed  on  the  cork  by  means  of  a  mixture  of  gelatine  and 
glycerine  prepared  in  the  following  manner :  Dissolve  5  grammes  of 
gelatine  in  10  c.  cm.  of  distilled  water,  and  then  add  20  c.  cm  of  glycerine. 
A  minute  portion  of  this  is  melted  by  heat  and  placed  on  a  smooth  piece  of 
cork  of  suitable  size  and  shape  ;  on  this  the  piece  of  tissue,  from  which 
the  superfluous  alcohol  has  been  sucked  ofl*  by  means  of  blotting  paper, 
is  placed  and  the  cork  is  then  put  into  absolute  alcohol.  The  glycerine 
jelly  becomes  quite  firm  after  being  left  for  a  few  hours  in  alcohol. 
Where  the  tissues  are  friable  they  must  be  embedded  in  parafiin  or 
celloidin,  best  in  celloidin.  The  tissue  after  having  been  hardened  in 
alcohol  is  placed  for  some  hours  in  a  mixture  of  alcohol  and  ether.  It 
is  then  removed  to  a  solution  of  celloidin  in  equal  parts  of  alcohol  and 
ether  and  left  for  some  hours.  It  may  then  be  fixed  on  a  cork  by  means 
of  celloidin  or  laid  in  a  paper  mould  filled  with  celloidin.  In  either  case 
the  specimen  with  its  coating  of  celloidin  is  placed  in  an  eighty-two  per 
cent,  alcohol  to  harden  and  is  then  cut  as  before.  After  the  sections  are 
cut  they  are  put  into  alcohol. 

The  methods  of  staining  differ  for  different  bacteria,  but  are  very 
similar  to  those  described  under  cover-glass  preparations.  AVhere  sec- 
tions are  being  examined  for  unknown  bacteria,  the  best  solution  to 
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employ  is   probably  Loffler's   alkaline  methylene-blue.     The   formula 
is  : 

100  c.  cm.  of  a  1  to  10,000  solution  of  caustic  potash. 
30  c.  cm.  of  a  saturated  alcoholic  solution  of  methylene-blue. 

The  sections  are  left  in  this  solution  for  from  half  an  hour  to  an  hour, 
and  are  then  washed  in  distilled  water  or  in  dilute  acetic  acid  (one-hall 
per  cent.).  If  they  are  washed  in  acetic  acid  they  must  again  be  put  in 
water  to  remove  all  the  acid.  They  are  then  placed  in  alcohol  to  re- 
move the  water,  then  in  oil  of  cedar,  in  which  they  may  be  examined  or 
from  which  they  may  be  mounted  in  Canada  balsam  dissolved  in  xylol. 
Oil  of  cloves  should  be  avoided  in  all  cases,  as  it  is  apt  to  dissolve  out 
the  stain  from  the  bacteria. 

The  original  method  introduced  by  Weigert  and  Koch  was  to  stain  in 
a  saturated  watery  solution  of  fuchsin,  gentian  violet,  or  methyl-violet,  or 
in  a  solution  made  as  before  described  by  adding  a  saturated  alcoholic 
solution  to  water.  From  this  the  sections  were  transferred  to  water  and 
then,  in  order  to  have  only  nuclei  and  bacteria  stained,  to  dilute  acetic 
acid ;  afterward  to  water  again,  alcohol,  oil  of  cedar,  etc.  The  acetic 
acid  is,  however,  very  apt  to  remove  the  stain  from  the  bacteria,  and 
hence  it  has  been  found  best  to  give  up  acetic  acid  and  use  alcohol  for 
differentiating  the  nuclei  and  bacteria.  Thus,  after  being  washed  in 
water,  they  are  at  once  placed  in  alcohol. 

It  is  better  when  employing  these  stains  to  use  the  solutions  in  aniline 
water,  because  a  deeper  stain  is  thus  obtained,  and  also  because  more 
bacteria  take  on  the  stain  than  v/hen  the  plain  watery  solutions  are  used. 
The  best  stain  is  the  saturated  solution  of  gentian-violet,  fuchsin,  etc.,  in 
aniline  water.  Tliis  stains  in  fifteen  to  thirty  minutes  and  the  sections 
may  or  may  not  be  washed  in  dilute  acetic  acid. 

In  sections  stained  in  this  way  a  double  stain  may  often  be  obtained. 
Sections  stained  in  aniline  gentian-violet  and  washed  in  alcohol  may  be 
placed  for  a  short  time  in  a  dilute  alcoholic  solution  of  eosin,  and  then 
again  washed  in  alcohol  and  placed  in  oil  of  cedar.  The  result  is  that 
the  bacteria  and  nuclei  are  blue  and  the  remainder  of  the  section  rose- 
Colored.  In  the  same  way  violet  stained  specimens  may  be  placed  in 
various  carmine  solutions  (chiefly  picrocarmine),  when  the  nuclei  come 
out  red  and  the  bacteria  violet,  or  specimens  colored  red  may  be  stained 
in  hsematoxylin.  In  these  cases,  however,  it  is  best  to  employ  Koch's 
method  of  obtaining  isolated  staining  of  the  bacteria  before  staining  in 
the  contrast  stain.  This  is  done  by  placing  the  sections,  after  being 
stained,  in  a  solution  made  of  equal  parts  of  a  saturated  solution  of 
potassium  carbonate  and  distilled  water.  They  remain  there  five  minutes 
and  are  then  transferred  to  alcohol. 

One  of  the  most  beautiful  methods  of  staining  is  Gramme  method,  but 
unfortunately,  only  a  few  bacteria  stain  in  this  way.     The  sections  are 
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stained  either  in  the  Weigert-Ehrlich  tubercle  solution  or  in  the 
saturated  aniline  solution  of  gentian-violet.  Twenty  to  thirty  minutes 
suffice.  They  are  then  at  once  placed  in  a  solution  of  iodine  (1  part  of 
iodine,  2  parts  of  potassium  iodide,  and  200  parts  of  water)  for  five  or 
fifteen  minutes.  Thence  they  are  transferred  directly  to  alcohol  and 
left  there  till  no  more  stain  comes  out.  (It  is  frequently  necessary 
to  change  the  alcohol  several  times.)  The  result  is  that  the  section  has 
a  faint  yellowish  tinge  while  the  bacteria  appear  of  a  blackish-blue  color. 
These  sections  can  then  be  double-stained  by  immersing  them  for  a  short 
time  in  a  dilute  solution  of  vesuvin,  or,  better,  by  placing  them  in  a  solu- 
tion of  picro-lithium  carmine  (1  part  of  lithium  carmine  and  3  parts  of 
picric  acid).  In  fact,  the  best  way  is  to  stain  the  sections  first  in  picro- 
lithium  carmine,  then  wash  them  in  alcohol,  and  then  stain  with  Gram's 
method  ;  the  nuclei  and  tissues  retain  the  picrocarmine  while  the  bacteria 
take  on  the  gentian-violet.  In  this  case  care  must  be  taken  that  the 
picrocarmine  is  fresh,  for  bacteria  are  very  apt  to  grow  in  it,  and,  if  that 
has  occurred,  when  the  specimen  is  afterward  put  in  Gram's  solution 
the  bacteria  adhering  to  it  are  stained,  and  mistakes  are  thus  apt  to  occur. 
In  staining  with  Gram's  method  the  sections  must  not  be  put  in  water 
at  all,  and,  indeed,  it  is  important  to  remember  in  all  these  methods  that 
it  is  best  to  put  the  sections  straight  from  the  alcohol  in  which  they  were 
first  placed,  after  being  cut,  into  the  staining  fluid  and  not  to  wash  first 
in  water. 

Tubercle  bacilli  are  stained  in  the  same  manner  as  described  before 
under  cover-glass  preparations.  The  aniline  fuchsin  is  the  best  solution 
to  use,  as  the  preparations  are  more  permanent  than  those  stained  by 
gentian-violet.  Various  attempts  have  been  made  to  get  rid  of  the  nitric 
acid,  as  it  is  apt  to  spoil  the  sections  if  they  are  very  thin.  In  my  paper 
on  tubercle  I  suggested  the  following  method  :  After  staining  the  sections 
in  Weigert-Ehrlich's  fuchsin  solution,  wash  in  alcohol,  and  then  place  in 
the  following : 

Distilled  water 100  c.  cm. 

Saturated  alcoholic  solution  of  methylene-blue     .         .       20     " 
Formic  acid 10  minims. 

The  sections  are  lefl  for  one  or  two  hours  in  this  solution  and  then 
washed  in  water,  alcohol,  etc.  This  method  is  not  so  certain  as  the 
older  plan  and,  therefore,  I  only  suggest  its  use  for  very  delicate  sections 
which  are  apt  to  be  spoilt  by  the  nitric  acid. 

Orth  uses  acidulated  alcohol  instead  of  nitric  acid  (one  part  of  hydro- 
chloric acid  to  100  parts  of  70  per  cent,  alcohol).  Neelson  employs 
dilute  sulphuric  acid  as  mentioned  before.  Other  workers  also  employ 
acidulated  alcohol.  In  fact,  the  acid  is  not  absolutely  necessary,  for 
the  contrast  stain  will  ultimately  replace  the  first  stain  in  everything 
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but  the  tubercle  bacilli  if  it  only  acts  long  enough  ;  indeed  this  was 
what  occurred  in  Koch's  original  plan  with  methylene-blue  and  vesuvin. 
Gibbes  has  suggested  a  double  stain  in  which  the  bacilli  become  red 
and  the  tissues  blue,  but,  unfortunately,  this  does  not  give  thoroughly 
reliable  results. 

Leprosy  bacilli  stand  midway  between  ordinary  bacteria,  and  tubercle 
bacilli  in  that  they  can  be  stained  by  the  ordinary  stains,  more  especially 
by  methylene-blue,  while  they  also  have  the  same  reactions  as  tubercle 
bacilli  in  resisting  the  nitric  acid  after  staining  with  Weigert-Ehrlich's 
solution.     In  fact,  this  is  the  best  way  to  stain  them. 

Lustgarten  has  described  bacilli  in  sections  of  gummata  and  other 
syphilitic  products  which  stain  in  a  characteristic. manner.  His  method 
is  the  following :  the  sections  are  stained  in  the  Weigert-Ehrlich  gentian- 
violet  solution  in  the  same  manner  as  for  tubercle  bacilli.  They  are 
then  placed  for  a  few  minutes  in  alcohol  and  then  for  ten  seconds  in  a 
one  and  one-half  per  cent,  watery  solution  of  potassium  permanganate 
From  this  they  are  transferred  to  a  watery  solution  of  pure  sulphurous 
acid.  The  specimen  becomes  bleached  in  a  few  seconds.  If  it  is  not 
sufficiently  bleached  it  is  washed  with  water  and  put  back  in  fresh  per- 
manganate solution  for  two  or  three  seconds  and  then  again  into 
sulphurous  acid.  This  is  repeated  till  the  specimen  is  completely 
bleached ;  it  is  then  washed  with  water,  alcohol,  etc.  The  bacilli  come 
out  violet,  the  rest  of  the  tissue  is  colorless.  They  differ  from  tubercle 
and  leprosy  bacilli,  which  are  also  stained  by  this  method,  in  that  the 
syphilis  bacilli  are  decolorized  by  the  nitric  acid  method.  De  Giacomi 
suggests  the  use,  first,  of  a  dilute,  and  then  of  a  concentrated  solution  of 
ferric  chloride  instead  of  the  potassium  permanganate  and  the  sul- 
phurous acid.  In  the  healthy  smegma,  Alvarez  and  Favel  have  also 
found  bacilli  which  show  the  same  reactions  and  are  of  similar  appear- 
ance, and  their  statements  have  been  confirmed  by  others. 

Several  other  bacteria  are  difficult  to  stain,  but  the  peculiarities  of 
each  kind  will  be  referred  to  later.  Typhoid  bacilli  are  best  stained 
with  the  alkaline  methylene-blue,  and  so  are  the  bacilli  of  glanders, 
which  are  very  difficult  to  stain.  The  spirilla  of  relapsing  fever  stain 
in  cover-glass  preparations  of  blood  with  methyl-violet,  fuchsin,  etc., 
but  in  sections  the  best  solution  is  a  watery  solution  of  vesuvin  or 
Loffler's  methylene-blue  solution. 

For  fungi  in  the  tissues  the  methylene-blue  solution  is  the  best.  For 
actinomyces  Weigert  recommends  a  solution  of  orseille  dissolved  in  a 
mixture  of  20  c.  cm.  of  absolute  alcohol,  5  c.  cm.  of  acetic  acid,  and  40 
c.  cm.  of  distilled  water,  till  the  fluid  is  dark  red.  The  sections  are 
stained  in  this  for  an  hour,  then  washed  in  a  one  per  cent,  watery 
solution  of  gentian-violet,  and  afterward  in  alcohol,  oi!  of  cedar,  etc. 
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The  rays  of  the  fungus  are  stained  bright  red  and  the  nuclei  of  the 
tissue  violet. 

In  examining  stained  specimens  with  the  microscope  the  focussing  of 
the  light,  the  centring  of  the  condenser,  and  the  correction  of  the  lens 
must  be  carried  out  as  carefully  as  in  the  other  case,  but  instead  of  a 
small  diaphragm  a  large  one  or  no  diaphragm  at  all  must  be  employed. 
The  reason  is  this  :  in  the  unstained  specimen  one  wants  to  see  as  much 
of  the  structure  picture  as  possible  and,  therefore,  light  must  be  shut  off; 
but  in  stained  specimens  the  stained  objects  would  only  be  obscured  by 
the  structure  picture,  whereas  they  are  quite  as  easily  recognizable  in  a 
flood  of  light,  while  the  structure  picture  disappears.  The  only  objections 
to  the  entire  absence  of  a  diaphragm  are,  first,  that  if  the  light  is 
very  intense  it  is  painful  to  the  eye,  and  secondly,  that  it  is  only  a  very 
good  lens  that  can  stand  the  complete  absence  of  the  diaphragm,  for  if 
the  lens  is  imperfect  the  image  appears  blurred. 

Before  examining  specimens  mounted  in  balsam  with  an  oil  lens  it  is 
well  to  surround  the  margin  of  the  cover-glass  with  some  material 
impermeable  to  oil,  such  as  shellac,  and  allow  this  to  harden  before  use. 
Hence,  the  investigation  of  the  specimen,  in  the  first  instance,  is  made 
with  the  specimens  in  oil  of  cedar,  and  only  when  it  is  desired  to  preserve 
the  specimen  is  it  mounted  in  Canada  balsam. 


INTESTINAL  CONCEETIONS  RESEMBLING  SAND,  AND 
ORIGINATING  IN  CELLS  FROM  THE  BANANA. 

By  N.  L.  Bates,  M.D., 

MEDICAL  INSPECTOR  V.  8.  N. 

Obscure  and  puzzling  cases  may  eventually  prove  to  be  unexpectedly 
plain.  What  has  been  done  by  one  is  liable  to  be  repeated  by  others  ; 
hence  the  history  of  my  cases  and  of  the  efforts  made  to  ascertain  the 
nature  of  the  unknown  substance  which  caused  them  may  save  time  and 
trouble  to  some  one  who  might  otherwise  become  involved  in  a  search 
similar  to  my  own. 

Four  years  ago  I  washed  from  the  fecal  movement  of  a  child  a  half 
ounce  or  more  of  siliceous,  organic  cells,  closely  resembling  in  external 
appearances  fine  black  sand.  Since  that  time  these  cells  have  been 
examined  by  many  of  the  ablest  chemists,  microscopists,  and  physicians 
of  the  country,  who  were  unable  to  give  any  information  as  to  their 
origin,  or  even  to  decide  whether  they  belonged  to  animal  or  vegetable 
life.  Twice  I  read  articles  on  the  subject  before  societies;  in  one  instance 
before  a  large  audience  representing  almost  every  branch  of  scientific 
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research.  Specimens  were  shown,  both  in  the  natural  state  and  with 
the  microscope,  but  no  one  present  identified  them  with  any  known  cells. 
The  specimens  had  been  seen  and  examined  by  more  than  a  hundred 
physicians  and  microscopists,  when  Dr.  Kobert  T.  Edes  recognized  them 
as  probably  of  similar  origin  to  those  he  had  described  in  the  Boston 
Medical  and  Surgical  Journal  of  May  10,  1883,  and  which  had  been 
identified  as  coming  from  the  banana.     My  cases  are  as  follows : 

Case  I. — Yokohama,  Japan,  July,  1882.  Eva  M.,  aged  five  years. 
Only  child  of  American  parents,  both  living;  a  pale,  delicate-looking 
girl,  sedate  and  precocious,  with  a  history  of  indigestion,  habitual  con- 
stipation, and  occasional  attacks  of  gastric  catarrh.  The  constipation 
and  indigestion  commenced  when  the  child  was  two  years  of  age,  and 
were  without  apparent  cause,  but  led  to  such  care- and  watchfulness  on 
the  part  of  the  mother  and  other  members  of  the  family  that  every  minute 
detail  of  the  child's  life  could  be  given. 

On  my  first  visit,  the  patient  had  fever,  vomiting,  gastric  pain  and 
tenderness,  a  tense,  hard  abdomen,  and  constipation.  The  bowels  were 
relieved  with  great  difficulty.  Frequently  repeated  and  large  enemata 
w^ere  thrown  well  up  the  bowel,  but  the  atony  of  the  intestine  was  so 
great  that  the  water  was  retained  and  oozed  away  on  a  folded  sheet 
placed  under  the  hips.  I  noticed  one  morning  that  this  sheet  was  liberally 
sprinkled  with  a  fine  black  sand ;  the  mother  said  that  these  gritty  par- 
ticles came  from  the  bowels,  caused  the  child  much  uneasiness,  and  that 
she  had  folded  the  sheet  differently  several  times  on  account  of  them. 
They  were  clean,  and  there  was  no  appearance  of  fecal  matter  or  dis- 
coloration on  the  sheet.  I  saved  some  of  the  deposit,  and  directed  the 
mother  to  send  me  the  first  fecal  movement,  and  as  much  of  the  sand  as 
she  could  gather.  Shortly  after,  the  obstruction  yielded  to  an  enema 
containing  one-half  ounce  fluid  ext.  of  senna,  and  an  enormous  and 
very  offensive  fecal  movement  was  obtained.  The  mother  sent  me  only 
a  small  portion  of  it,  from  which  I  washed  a  tablespoonful  or  more  of  a 
substance  closely  resembling  in  general  appearance  fine  black  blotting 
sand.  I  am  unable  to  state  how  much  there  was  in  all,  but  the  mother 
of  the  child  estimated  the  amount  as  two  teacupfuls  of  sand  in  a  cham- 
berful  of  feces. 

The  relief  was  immediate,  and  practically  the  end  of  the  case.  A 
month  later  there  was  a  lighter  attack  of  similar  character,  but  no 
obstruction  in  the  intestine  and  only  a  small  quantity  of  the  black 
deposit.  The  child  passed  from  under  my  care  a  few  months  later, 
returned  to  the  United  States,  and  died  of  diphtheria  about  two  years 
afterward.  Up  to  the  time  of  her  death  there  were  no  severe  gastric 
or  abdominal  attacks,  and  although  carefully  looked  for,  no  more  black 
specks  were  ever  seen.  Had  there  been  any,  I  am  sure  they  would  not 
have  escaped  recognition. 

Case  II.  occurred  in  Washington,  November,  1885.  This  was  the 
youngest  of  several  children  of  parents  both  living,  a  girl,  six  years  of 
age,  with  a  pallid,  muddy  complexion,  and  a  history  of  malaria,  consti- 
pation, pasty  clay-colored  stools,  and  worms  (?).  There  was  a  distended 
out  tympanitic  abdomen,  pain  in  the  left  side  just  below  the  ribs,  but  no 
acute  symptoms.  The  urine  was  normal,  and  no  enlarge'ment  of  liver 
or  spleen  was  detected.     It  was  only  because  I  was  attending  another 
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child  in  the  same  family  that  my  attention  was  called  to  this  case.  The 
mother  stated  that  at  frequent  intervals,  for  two  years,  she  had  given 
the  child  santonin  and  castor  oil  for  worms,  and  always  with  good 
effect.  No  worms  had  ever  been  seen,  only  "  eggs  and  skins."  I  pre- 
scribed the  same  remedies,  and  requested  that  all  the  movements  should 
be  saved.  The  result  was  the  same  as  on  previous  occasions,  but  the 
so-called  worm  skins  were  long  strings  and  shreds  of  tough  mucus,  and 
the  eggs,  although  in  small  quantity,  at  once  recalled  my  Yokohama 
experience. 

I  have  heard  of  three,  perhaps  four,  similar  cases ;  one  in  Japan,  one 
in  Washington,  one  in  Ohio,  and  the  fourth  in  Massachusetts.  Of  the 
first.  Dr.  Stuart  Eldridge,  of  Yokohama,  writes : 

Case  III. — "  The  child  was,  in  this  case,  though  stout  and  fairly  strong  for 
its  age,  three  years,  and  previously,  according  to  the  mother's  account,  per- 
fectly healthy,  of  a  pasty  complexion,  and  for  some  days  before  I  saw  it 
troubled  with  colic-like  pains,  which  were  relieved  by  a  stool,  to  recur  spon- 
taneously within  twelve  to  twenty-four  hours.  I  was  sent  for  because  the 
mother  detected  the  abnormal  particles  in  the  stool ;  these  were  so  plen- 
tiful in  the  specimen  I  examined  as  to  form  nearly  one-fourth  of  the  whole 
mass,  the  amount  sent  me  being  that  of  a  good  copious  evacuation."  "  The 
grains  were  exactly  like  those"  in  the  Eva  M.,  Yokohama  case.  This  case 
was  not  seen  again,  and  no  further  history  obtained. 

Case  IV.  is  reported  to  me  by  Dr.  C.  H.  H.  Hall,  U.  S.  Navy.     His  own 
child,  a  boy,  three  years  of  age,  passed  a  half  teaspoonful  of  black,  sandy- 
looking  grains  after  a  dose  of  santonin  and  castor  oil  had  been  given — none 
had  ever  been  seen  before,  and  although  looked  for,  none  have  been  seen  j| 
since.     No  examination  was  made,  but  in  general  appearance  they  resembled  ^ 
my  specimens. 

Case  V. — The  clinical  history  is  wanting.  Prof.  Romyn  Hitchcock  received 
some  years  ago,  from  a  physician  in  Ohio,  specimens  which  he  is  quite  sure 
were  the  same  as  mine,  but  he  does  not  now  know  who  sent  them  nor  the 
history  of  the  case. 

I  have  been  promised  the  details  of  a  case  occurring  in  the  practice  of  -, 
a  physician  in  Salem,  Mass.,  but  have  not  received  them.  5| 

In  my  cases  the  cells  were  of  such  peculiar  character  that  identifica- 
tion would  have  seemed  comparatively  easy ;  yet  it  was  in  their  most 
striking  characteristics  that  they  differ  from  the  banana  cells  in  their 
natural  state,  where  they  are  white,  translucent,  and  only  resemble  in 
size  and  form  the  objects  from  the  intestine.  If  a  transverse  slice  of 
banana  is  placed  in  a  watch-glass  and  covered  with  strong  nitric  or  sul- 
phuric acid,  a  double  row  of  cells,  with  a  spiral  fibre  between,  will  be- 
come visible,  enclosing  three  lobes  in  the  centre  of  the  slice,  and  the 
cells  will  eventually  become  of  a  garnet-red  color.  They  are  not  so 
deep  in  color  as  ray  specimens,  and  have  not  the  weight  and  resistance, 
but  otherwise  resemble  them  closely. 

The  cells  from  my  Yokohama  case  could  not  be  readily  cut  or  crushed ; 
were  deep  red-brown  in  color;  had  a  sp.  gr.  1.59;  and  contained  four 
per  cent,  of  silica.  With  the  naked  eye  and  sense  of  touch  they  could 
not  have  been  distinguished  from  so  much  blotting  sand.  As  passed 
from  the  bowel  on  the  sheet  they  were  perfectly  clean,  free  from  fecal  or 


I 


BATES,    INTESTINAL    CONCRETIONS.  443 

other  adherent  matter,  with  nothing  to  give  any  clew  to  their  origin, 
except  size,  form,  and  the  manner  in  which  they  were  joined  together, 
and  in  none  of  them  was  there  anything  which  could  indicate  a  probable 
source.  Their  appearance  under  the  microscope  is  well  shown  in  the 
accompanying  illustrations. 


One  of  my  patients,  so  the  mother  said,  had  never  eaten  fruit  of  any 
kind.  In  answer  to  a  direct  question,  however,  she  admitted  that  the 
child  had  occasionally  eaten  a  small  piece  of  banana.  The  Yokohama 
child  had  eaten  banana  quite  freely  some  months  before  I  saw  her;  but, 
as  the  fact  was  not  mentioned,  and  the  fruit  not  at  all  common  in  Yoko- 
hama, I  had  no  reason  to  suspect  it.  I  examined  the  tlrinking  water 
and  all  suspected  foods,  including  native  fruits  and  candies. 
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The  Japanese  persimmon  was  suggested  as  a  probable  source  by  a 
Japanese  microscopist,  but  I  did  not  find  any  cells  in  them  like  mine. 
I  have  recently  thought,  however,  that  treatment  by  nitric  acid  might 
develop  them,  and  have  requested  a  friend  in  Japan  to  make  a  thorough 
examination  of  the  persimmon. 

The  banana  may  not  be  alone  responsible  for  this  black  sand  in  the 
intestine,  but  with  the  recognition  of  one  source,  others  may  be  more 
readily  ascertained.  The  number  of  cases  collected,  and  the  clinical 
history  of  some  of  them,  are  enough  to  give  these  objects  sufficient  im- 
portance to  be  remembered. 

A  suspicion  of  entozoa  was  or  might  naturally  have  been  entertained 
in  most  of  the  cases.  So  far  as  known,  all  the  cases  were  cliildren,  and 
constipation  was  a  prominent  symptom.  Some,  but  certainly  not  all,  may 
have  been  constipated  from  birth,  and  had  the  elongated  descending  colon 
which  Prof.  Jacobi  has  noticed  as  a  cause  of  constipation  in  infants. 

Severi,  Alberto  (Lo  Sperimentale,  Firenze,  1884,  xiii.  482-508)  gives 
statistics  of  measurements  of  the  large  intestine  in  the  foetus  and  in  chil- 
dren. From  the  seventh  month  of  fetal  life  to  the  end  of  the  second 
year  of  child  life,  the  length  of  the  large  intestine  exceeds  the  length 
of  the  child.  With  increased  age  and  growth  the  excess  is  lost,  and 
finally  disappears.  It  may  be  that  the  more  numerous  folds  and 
flexures  of  the  large  intestine  of  the  child  favor  the  accumulation  of 
these  objects,  and  that  the  intestine  in  later  life  is  not  adapted  to  their 
retention. 

At  all  events,  I  am  disposed  to  regard  a  prolonged  stay  in  the  intes- 
tines as  necessary  for  the  development  of  the  deep  color;  hard,  sharp, 
and  gritty  character;  high  specific  gravity,  and  siliceous  contents  ol 
these  cells;  and  when  thus  developed,  they  are  no  more  innocent  than 
would  be  a  corresponding  quantity  of  sharp  sand. 
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By  H.  p.  Bowditch,  M.D., 

PBOFESSOR   OF   PHYSIOLOGY   IN    HARVAEO   UNIVERSITY. 

In  an  article  on  "  The  Eespiratory  Function  of  the  Human  Larynx  " 
in  the  N.  Y.  Medical  Journal  for  July  4, 1885,  Dr.  F.  H.  Hooper  recorded 
the  observation  that  stimulation  of  the  recurrent  laryngeal  nerves  of 


BOWDITCH,    ACTION    OF    SULPHUEIC    ETHER.  445 


dogs  causes  a  dilatation  of  the  glottis  Avhen  the  animals  are  thoroughly 
etherized,  but  a  constriction  when  they  are  slightly  or  not  at  all  under 
the  influence  of  the  drug.  As  the  phenomenon  occurred  equally  well 
whether  the  stimulation  was  applied  to  the  intact  nerve  or  to  its  periph- 
eral end  after  section  it  was  evident  that  the  action  of  the  drug  must  be 
either  upon  the  peripheral  portions  of  the  nerve  or  upon  the  muscles. 

In  order  to  decide  between  these  alternatives,  and  to  ascertain  whether 
similar  observations  could  be  made  upon  other  groups  of  antagonistic 
muscles  supplied  by  a  single  nerve  trunk,  experiments  were  undertaken 
by  Mr.  J.  W.  Perkins,  interne  at  the  Children's  Hospital,  Boston,  in  the 
autumn  of  1885. 

The  sciatic  nerve  of  the  frog,  with  the  groups  of  flexor  and  extensor 
muscles  which  it  supplies,  was  selected  for  purposes  of  experiment.  The 
frog  was  prepared  by  destroying  the  medulla  and  cord.  The  sciatic 
plexus  was  dissected  out  on  both  sides  and  shielded  electrodes  placed  on 
the  nerves  close  to  their  origin  from  the  cord.  The  frog  was  then  sus- 
pended in  such  a  way  that  the  hind  legs  hung  freely  in  fluid  contained 
in  two  beaker  glasses,  one  leg  being  immersed  in  a  0.5  per  cent,  solution 
of  common  salt  and  the  other  in  a  similar  solution  to  which  three  per 
cent,  of  sulphuric  ether  had  been  added. 

Tetanic  stimulation  of  the  sciatic  plexus  was  produced  by  a  Du  Bois 
Keymond  induction  apparatus  having  a  secondary  coil  consisting  of 
10,260  turns  of  fine  wire  and  graduated  with  arbitrary  units  of  intensity 
such  that  the  maximum  stimulation,  produced  by  pushing  the  secondary 
completely  over  the  primary  coil,  corresponded  to  1000  units  of  intensity. 

The  experiment  consisted  in  applying,  at  short  intervals,  a  tetanic 
stimulation  of  very  weak  intensity  (1=  0.5  —  2)  to  each  sciatic  plexus 
in  turn  and  observing  the  position  of  the  legs  as  one  of  them  gradually 
came  under  the  influence  of  the  ether.  It  was  observed  that  at  the 
beginning  of  the  experiment  stimulation  produced  the  same  effect  on 
both  sides  ;  viz.,  extension  of  the  leg  and  abduction  of  the  toes.  After 
the  ether  had  been  applied  five  or  ten  minutes  this  eflfect  gave  place  to  a 
flexion  of  the  leg  and  adduction  of  the  toes,  and  after  about  twenty 
minutes  the  stimulation  failed  to  produce  any  eflfect.  Stimulation  of 
the  nerve  on  the  side  where  the  leg  was  immersed  in  the  salt  solution 
produced  the  same  extension  as  in  the  beginning  of  the  experiment. 
The  solutions  were  now  interchanged  so  that  the  etherized  leg  was  sus- 
pended in  the  salt  solution,  and  vice  versa.  As  the  eflfect  of  the  ether 
disappeared  from  the  leg  in  the  salt  solution  the  stimulation  of  the  nerve 
produced  at  first  flexion  and  adduction  which  afterward  gave  place  to 
extension  and  abduction  as  at  first.  This  experiment  was  repeated  with 
very  constant  results  upon  five  diflferent  frogs. 

It  thus  appears  that  there  is  a  stage  in  ether  narcosis  when  stimula- 
tion of  the  nerve,  which  ordinarily  produces  extension  and  abduction. 
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Fig.  1. 


causes  the  opposite  effects  and  this  action  can  be  observed  both  when 
the  narcosis  is  coming  on  and  when  it  is  passing  off.  For  the  sake  of 
brevity,  this  action  of  ether  will  be  termed  the  "  ether  effect."  The 
phenomenon  is  apparently  the  same  as  that  observed  by  Hooper  on  the 
larynx  and,  so  far  as  the  physiological  action  of  ether  is  concerned,  the 
constrictors  of  the  larynx  seem  to  correspond  to  the  extensors,  and  the 
dilators  of  the  larynx  to  the  flexors  of  the  leg,  an  analogy  the  reverse 
of  that  which  was  maintained  by  Eosenbach,^  who  was  led  to  his  con- 
clusions by  pathological  considerations. 

Since  in  these  experiments  the  central  nervous  system  was  destroyed, 
it  is  obvious  that  this  "  ether  effect "  must  be  at  the  periphery,  but 
whether  upon  the  nerve  trunks,  the  nerve  terminations,  or  the  muscular 
fibres  cannot  be  decided  from  the  above  experiments. 

To  study  this  question  the  following  experiment  was  performed.  The 
sciatic  nerve  was  freed  from  its  connections  for  a  distance  sufficient  to 
permit  the  portion  of  the  nerve  between  the  electrodes  and  the  muscles 
to  be  immersed  in  a  solution  of  ether.     This  was  most  readily  effected 

by  means  of  a  bent  glass  tube,  with  a  hole 
blown  in  the  side,  such  as  is  represented  in 
Fig.  1.  The  tube  was  bent  or  inclined  at 
such  an  angle  that  fluid  introduced  by  means 
of  a  pipette  into  the  upper  end  would  flow 
down  and  cover  a  loop  of  the  nerve  and 
could  at  the  same  time  be  readily  washed 
away  and  replaced  by  another  fluid  intro- 
duced in  the  same  way.  Five  experiments 
performed  in  this  way  gave  results  which 
were  very  constant  and  quite  similar  to 
those  obtained  when  the  ether  was  applied 
to  the  skin  of  the  leg.  The  only  important 
difference  was  that  the  action  of  the  ether 
was  much  more  prompt  when  applied  di- 
rectly to  the  nerve,  complete  paralysis  tak- 
ing place  in  about  seven  minutes.  The 
"  ether  effect "  manifested  itself  both  in 
flexion  and  adduction  and  occasionally  in  peculiar  twisting  movements 
of  the  phalanges  due  to  unequal  stimulation  of  the  various  muscles. 
The  important  observation  was  also  made  that  whenever  flexion  was 
obtained  it  could  be  converted  into  extension  by  increasing  the  intensity 
of  the  stimulation. 

From  these  experiments  we  are  justified  in  concluding  that  the  "  ether 
effect "   is  a  phenomenon  dependent  upon  the  action  of  the  drug  upon 


1  Bresl.  arztl.  Zeitschr.,  1880,  Nos.  2  and  3. 
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the  nerve  fibres  themselves,  though,  of  course,  the  possibility  of  a  simul- 
taneous action  upon  the  muscles  is  not  excluded.  An  attempt  was 
made  to  ascertain  whether  any  such  action  of  the  drug  upon  the  mus- 
cles really  occurs  by  poisoning  a  frog  with  curare  and  applying  elec- 
tricity directly  to  the  limb  while  immersed  in  a  solution  of  ether. 

It  was  found,  however,  to  be  practically  impossible  to  apply  the  elec- 
tricity in  such  a  way  as  to  stimulate  uniformly  all  the  muscles  of  the 
limb  and  thus  produce  a  movement  comparable  with  that  obtained  when 
the  muscles  are  stimulated  through  the  nerve.  The  experiments  made 
in  this  way  were,  therefore,  inconclusive.  It  is  evident,  however,  that 
the  observed  action  of  ether  on  the  nerve  trunks  is  sufficient  to  explain 
the  ^'  ether  effect,"  and  since,  when  one  sufficient  cause  is  demonstrated, 
it  is  illogical  to  assume  the  existence  of  another,  we  may  conclude  for 
the  present  that  the  phenomenon  in  question  concerns  exclusively  the 
nerve  fibres. 

We  must  next  inquire  whether  the  ether  can  be  supposed  to  exercise 
an  elective  action  upon  the  fibres  contained  in  the  nerve  trunk  and  to 
paralyze  the  fibres  supplying  the  extensor  and  abductor  muscles  before 
it  affects  those  which  go  to  the  flexor  and  adductor  group,  or  whether 
some  simpler  and  more  probable  explanation  can  be  suggested. 

The  above-mentioned  observation  that  flexion  could  be  converted  into 
extension  by  increasing  the  intensity  of  the  stimulation,  suggests  the 
idea  that  the  "  ether  effect  "  may  be  simply  partial  paralysis  of  the  nerve 
fibres.  On  this  hypothesis  we  should  expect  to  find  that  stimulation  of 
the  nerve  with  a  very  weak  current  would  cause  flexion  of  the  limb,  even 
without  the  application  of  ether. 

To  test  this  question  and  also  to  study  the  effect  of  various  other 
reagents  besides  ether  upon  the  nerve  trunk,  a  series  of  experiments  on 
frogs  were  undertaken  in  the  spring  of  1886,  by  Dr.  F.  W.  Ellis. 

In  these  experiments  the  frog  was  prepared  in  the  same  way  as  by 
Perkins,  but  the  position  of  the  legs  resulting  from  the  stimulation  of 
the  nerve  was  recorded  by  means  of  photography.  For  this  purpose  the 
legs  of  the  animal  were  suspended  in  water  contained  in  a  large  cell  with 
parallel  plate  glass  sides.  Behind  the  cell  a  piece  of  opaque  white  glass 
afforded  a  suitable  background  and  in  front  was  placed  a  dry  plate 
camera  by  means  of  which  the  position  of  the  legs  could  be  photographed 
instantaneously.  The  drugs  used  were  mixed  with  one-half  per  cent, 
solution  of  sodium  chloride  in  distilled  water  and  applied  to  the  nerve 
in  the  manner  above  described. 

The  ordinary  effect  of  an  electrical  stimulation  of  the  sciatic  nerve  is 
well  shown  in  Fig.  1}     Even  with  quite  weak  currents  there  is  ordinarily 

^  This  and  the  following  figures  are  photoelectrotype  reproductions  of  photographs  taken  in  the 
manner  above  described.  As  the  frogs  were  suspended  with  their  ventral  surface  toward  the  camera 
the  right  leg  of  the  animal  appears  on  the  left  of  the  figure,  and  vice  ver»iX, 
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Fig.  2. 


marked  extension  of  the  knee,  ankle,  and  toes,  accompanied  by  strong 
abduction  of  the  toes.     In  other  words,  the  position  of  the  leg  is  that 

assumed   when   the   animal    is  just   com- 
pleting a  vigorous  stroke  in  swimming. 

Effects  of  Ether, — In  the  experiments 
with  ether,  solutions  of  the  drug  varying 
in  strength  from  one-half  to  five  per  cent., 
were  employed.  A  three  per  cent,  solution 
was  most  frequently  used  and  gave,  upon 
the  whole,  the  best  results.  The  observa- 
tions of  Perkins  were  in  the  main  con- 
firmed— i.  e.,  there  was  found  to  be  a  stage 
in  the  paralyzing  action  of  the  drug  when 
stimulation  of  the  nerve  caused  the  leg  to 
assume  a  position  contrary  to  that  occa- 
sioned by  the  same  degree  of  simulation  without  ether.  Instead  of 
extension  at  the  knee  and  ankle,  there  might  be  flexion;  instead  of 
extension  and  abduction  of  the  toes,  there  might  be  flexion  or  adduc- 
tion, or  both.  It  was  rare  that  all  these  contrary  effects  were  mani- 
fested at  once.  There  was  generally  a  predominance  of  one,  and  fre- 
quently only  one  was  manifested.  These  "  ether  effects  "  were  obtained 
wdth  some  frogs  more  easily  than  with  others,  and  were  not  always 
constant  for  the  same  frog.  They  were  generally  better  obtained  when 
the  nerve  was  recovering  from  the  effects  of  ether  (i.  e.,  after  removal 
of  the  ether  solution  from  the  tube  and  washing  the  nerve  with  saline 
solution)  than  when  it  was  coming  under  the  influence  of  the  drug. 


Fig.  3. 


Fig.  4. 
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Ether  on  nerve. 


Ether  removed. 


i 


Figs.  3-8  illustrate  these  "  ether  effects."  Fig.  3  shows  the  position 
assumed  by  the  left  leg  on  irritation  of  the  sciatic  nerve  during  the  local 
application  of  ether.  Fig.  4,  the  position  assumed  by  the  same  leg  after 
the  removal  of  the  ether.  Here  flexion  and  adduction  under  ether  gave 
place  to  extension  and  abduction  on  removal  of  the  drug.     Figs.  5  and  0 


BOWDITCH,    ACTION    OF    SULPHURIC    ETHER. 


449 


show  a  similar  "  ether  effect "  on  the  right  leg,  but  confined  in  this  case 


to  the  muscles  moving  the  toes. 


FiQ.  5. 


Fig.  6. 


Ether  on  nerve. 


Ether  removed. 


In  Figs.  7  arid  8  the  "  ether  effect "  manifests  itself  in  a  flexion  of 
the  foot  and  adduction  of  the  toes  combined  with  a  strong  extension  of 
the  leg. 

Fig.  7.  Fig.  8. 


Ether  on  nerve. 


Ether  removed. 


The  local  application  of  ether  to  the  nerve  was  found  not  to  affect 
the  irritability  of  the  nerve  below  the  point  of  application.  This  was 
shown  by  experiments  in  which  electrodes  were  placed  upon  the  nerve, 
both  above  and  below  the  ether  tube.  When  powerful  stimulation 
applied  above  the  tube  no  longer  caused  contraction  of  the  muscles, 
a  very  slight  current  applied  below  would  produce  the  usual  effect. 
The  ether,  therefore,  seemed  to  produce  a  change  in  the  nerve  at  the 
point  of  application,  which  rendered  it  incapable  of  transmitting  the 
ordinary  nerve  impulse,  complete  paralysis  resulting  when  the  action  of 
the  drug  was  pushed  to  its  extreme,  and  the  so-called  "  ether  effects  " 
during  intermediate  stages. 

Experiments  with  chloroform  and  alcohol  showed  that  the  "  ether 
effects  "  could  be  obtained  with  these  drugs  also,  although  not  so  strik- 
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ingly  as  with  ether.     A  full  discussion  of  the  action  of  these  and  other 
drugs  will  be  given  on  a  future  occasion. 

.  It  was  also  found,  as  had  been  previously  observed  by  Perkins,  that 
an  increase  in  the  intensity  of  the  stimulation  caused  the  "ether  effect" 
to  disappear,  and  the  ordinary  effect  of  nerve  irritation  (viz.,  extension 
and  abduction)  to  take  its  place.  This  led  to  experiments  on  the  effect 
of  variation  in  the  intensity  of  the  stimulus,  and  particularly  on  the 

Effects  of  very  Weak  Currents. — The  first  experiments  showing 
the  effect  of  very  weak  stimulation  were  accidental.  It  was  noticed  occa- 
sionally, when  the  right  sciatic  plexus  was  very  strongly  stimulated  in 
order  to  ascertain  whether  the  application  of  ether  to  the  nerve  of  that 
side  had  produced  complete  paralysis,  that  movements  of  flexion  were 
produced  in  the  leg  of  the  opposite  side.  These  were  obviously  due  to  the 
escape  of  electricity  upon  the  left  plexus,  and  it  was  observed  that  a 
still  further  increase  in  the  intensity  of  the  stimulus  applied  to  the  right 
plexus  caused  the  ordinary  movements  of  extension  and  abduction  on 
the  left  side.  It  was  subsequently  found  that  by  employing  weak  cur- 
rents it  was  generally  possible  to  cause  movements  (viz.,  flexion  and 
adduction),  which  were  ordinarily  excited  by  very  much  stronger  stimuli 
after  the  application  of  ether  to  the  nerve.  To  produce  these  effects,  it 
was  necessary  to  use  currents  of  very  feeble  intensity.  These  were  best 
obtained  by  separating  the  secondary  coil  of  the  induction  apparatus 


Fig.  9. 


Fig.  10. 


Weak  irritation. 


strong  irritation. 


forty  or  fifty  centimetres  from  the  primary,  and  then  turning  it  round  a 
vertical  axis.  When  flexion  and  adduction  had  been  obtained  in  this 
way  it  was  always  possible  to  produce  the  ordinary  movements  of  exten- 
sion and  abduction  by  increasing  the  intensity  of  the  stimulation. 
Occasionally,  as  a  result  of  very  weak  stimulation,  twitchings  or  clonic 
contractions  of  the  muscles  were  produced.  These  seemed  to  be  due  to^ 
a  conflict  between  opposing  sets  of  muscles.  S 

Figs.  9-13  illustrate  the  effects  of  variations  in  the  intensity  of  the 
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stimulation  applied  to  unetherized  nerves.  Fig.  9  shows  the  position 
assumed  by  the  left  leg  under  the  influence  of  a  very  feeble  stimulus 
applied  to  the  sciatic  nerve  of  that  side,  and  Fig.  10  the  effect  of  a 
stronger  stimulus  applied  to  the  same  nerve. 


Fig.  11. 


Fig.  12. 


Weak  irritation. 


strong  irritation. 


Fig.  13. 


Figs.  11  and  12  show,  in  a  similar  manner,  the  effect  of  increasing 
the  intensity  of  the  stimulus  applied  to  the  right  sciatic  nerve.  Fig.  13 
shows  the  effect  of  a  weak  irritation  of  the 
left  sciatic  nerve,  and  by  comparing  the 
position  of  the  left  leg  in  this  figure  with 
that  of  the  right  leg  in  Fig.  2,  a  good  idea 
can  be  obtained  of  the  great  variety  of 
movement  which  can  be  produced  by 
changes  in  the  intensity  of  the  stimulation. 

These  experiments  by  Ellis  prove  beyond 
a  doubt  that  the  effects  observed  by  Per- 
kins on  stimulating  a  nerve  immersed  in  a 
solution  of  ether,  can  be  obtained  with  other 
drugs,  and  often  with  very  weak  currents 
without  any  drug.  Without  ether,  flexion 
and  adduction  are  to  be  obtained  only  with  very  feeble  currents,  but 
with  ether  much  stronger  stimulation  produces  the  same  effect.  In  both 
cases,  however,  an  increase  in  the  intensity  of  the  stimulus  causes  these 
movements  to  give  place  to  extension  and  abduction ;  the  effect  of  the 
ether  may,  therefore,  be  said  to  consist  in  transferring  the  point,  on  the 
scale  of  intensity,  at  which  the  effect  of  nerve  irritation  changes  from 
flexion  and  adduction  to  extension  and  abduction  from  the  region  of 
weak  to  that  of  relatively  strong  stimulation. 

The  "  ether  effect,"  as  observed  in  the  sciatic  nerve  of  the  frog,  may 
be  best  explained  by  supposing  that  a  partial  paralysis  of  the  nerve  by 
the  drug  converts  what  would  naturally  be  a  strong  into  a  weak  irrita- 
tion, and  that  this  weak  irritation  affects  only  the  flexor  group  of  mus- 
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cles  because  these  are,  for  some  reason  or  other,  more  irritable  than  their 
antagonists.  A  stronger  irritation  or  a  removal  of  the  ether  causes  ex- 
tension, since  when  both  flexors  and  extensors  are  stimulated,  the  position 
of  the  leg  is  determined  by  the  latter — i.  e.,  the  more  powerful  group. 

The  question  of  the  difference  in  irritability  of  the  flexors  and  ex- 
tensors of  the  frog's  leg  and  the  cause  thereof  has  been  much  discussed. 
The  fact  that  a  feeble  irritation  of  the  sciatic  causes  flexion,  and  a  strong 
irritation  extension  of  the  leg  was  first  observed  by  Ritter  in  1798,  but 
the  subject  was  first  thoroughly  investigated  by  Rollett  in  1874-75.^ 
This  observer  experimented  with  the  amputated  leg  suspended  in  the 
air,  and  also  with  the  muscles  attached  to  myographic  levers,  and 
reached  the  conclusion  that  the  cause  of  the  greater  irritability  of  the 
flexors  was  to  be  sought  in  the  nerve  fibres  or  in  their  mode  of  attach- 
ment to  the  muscles.  Bour,^  also,  while  criticising  some  of  Rollett's 
methods,  found  that  when  the  irritation  was  applied  to  the  upper  portion 
of  the  sciatic  nerve,  the  flexors  were  called  into  action  by  a  feebler 
stimulus  than  the  extensors.^ 

There  seems,  therefore,  to  be  'no  doubt  that  the  flexor  apparatus  of  the 
frog's  leg  responds  to  a  feebler  simulation  than  the  extensor,  but  whether 
the  cause  of  this  difference  lies  in  the  nerve  fibres,  the  muscle  fibres,  or 
in  the  mode  of  connection  between  the  two,  must  be  left  for  future  inves- 
tigations to  determine.  It  is  not  impossible  that  the  microscope  may 
reveal  histological  differences  between  the  different  sorts  of  muscles 
similar  to  those  described  by  Ranvier  and  others  between  the  red  and 
white  muscles  of  the  rabbit. 

We  must  now  inquire  whether  the  above  explanation  of  the  "  ether 
effect,"  as  studied  on  the  sciatic  nerve  of  the  frog,  is  applicable  to  the 
action  of  the  drug,  as  observed  by  Hooper,  on  the  recurrent  laryngeal 
nerve  of  the  dog. 

A  single  observation  upon  a  chloralized  dog  is  reported  by  Hooper, 
in  which  a  thread  passed  through  the  nerve  and  left  in  position  for 
several  days  produced  an  effect  analogous  to  that  of  ether  on  the  sciatic 
nerve  of  the  frog,  viz.,  abduction  of  the  vocal  cord  on  irritation  of  the 
nerve  on  the  side  thus  operated  upon,  while  the  same  irritation  on  the 
opposite  side  produced  the  ordinary  effect,  viz.,  adduction.  As  all  at- 
tempts to  repeat  this  observation  failed,  no  importance  can  be  attached 
to  it.     On  the  other  hand,  it  had  never  been  observed  in  Hooper's  ex- 

1  Sitzungsberichte  der  Wiener  Acad.     Dritte  Abth.,  Ixx.  S.  7  ;  Ixxi.  S.  33 ;  Ixxii.  S.  349. 

2  Verbandl.  d.  Phys.  nied.  Gesells.  in  Wurzburg.     N.  F.  viii.  221. 

3  Dr.  W.  P.  Lombard  has  kindly  made  a  few  experimonts  upon  the  irritability  of  the  mnscles  moving 
the  knee-joint  of  the  frog,  using  for  the  purpose  the  delicate  apparatus  employed  by  him  in  studying 
the  reflex  actions  of  the  frog  (Archiv  fUr  Physiologic,  1885,  p.  408).  These  experiments,  though  inter- 
esting in  themselves,  are  not  conclusive  as  to  the  relative  irritability  of  the  flexor  and  extensor  groups 
of  muscles.  The  evidence,  however,  seems  to  be  slightly  in  favor  of  the  above  mentioned  conclusion  of 
Bour. 
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periments  that  feeble  irritations  caused  a  dilatation  of  the  glottis,  while 
stronger  ones  caused  a  constriction,  but,  as  the  effect  of  very  feeble  stimuli 
had  not  been  specially  studied,  it  was  thought  desirable,  in  view  of 
the  positive  results  obtained  by  Ellis  on  the  frog,  to  make  a  few  addi- 
tional experiments  directed  to  this  particular  point.  Experiments  were 
accordingly  made  upon  chloralized  dogs,  with  the  result  of  showing  that 
feeble  irritations  differed  from  strong  ones  in  the  extent  but  not  in  the 
character  of  the  movements  produced.  Nothing  resembling  a  dilatation 
of  the  glottis  could  be  produced  by  diminishing  the  intensity  of  the 
stimulus. 

When  this  point  had  been  reached  in  the  study  of  the  question,  a 
paper  entitled  "  The  Function  of  the  Recurrent  I^aryngeal  Nerve,"  by 
F.  Donaldson,  Jr.,  B.A.,  M.D.,  appeared  in  The  American  Journal  of 
the  Medical  Sciences  for  July,  1886.  In  this  paper  the  writer  gave 
an  account  of  experiments  on  dogs  similar  to  those  made  by  Hooper, 
but  leading  to  different  results,  for  Donaldson,  though  unable  to  obtain 
the  above  described  "  ether  effect,"  did  observe  a  dilatation  of  the  glottis 
when  the  recurrent  nerve  was  irritated  with  very  weak  stimuli.  This 
observation  is,  therefore,  precisely  in  harmony  with  Ellis's  results 
obtained  upon  frogs,  and  if  confirmed  would  lead  to  the  conclusion  that 
the  "ether  effect"  is  in  these  cases  also  an  effect  of  partial  paralysis. 

Shortly  after  the  appearance  of  Donaldson's  article  a  paper  was  read 
at  the  meeting  of  the  British  Medical  Association  in  Brighton,  entitled 
"  On  an  Apparently  Peripheral  Differential  Action  of  Ether  upon  the 
Laryngeal  Muscles,"  by  Felix  Semon,  M.D.,  F.R.C.P.,  and  Victor  Horsley, 
B.S.,  F.R.S.  The  authors  were  able  to  confirm  the  results  of  Hooper's 
experiments  as  to  the  effect  of  ether  on  the  recurrent  laryngeal  nerve, 
and  even  gave  a  graphic  representation  of  the  "  ether  effect  "  studied  by 
means  of  a  rubber  bulb  inserted  between  the  vocal  cords.  They  ex- 
plained Donaldson's  failure  to  obtain  the  "  ether  effect "  on  the  suppo- 
sition that  the  animal  was  not  sufficiently  etherized.  They  also  repeated 
Donaldson's  experiments  with  currents  of  varying  strength  and  obtained 
similar  results  in  those  cases  in  which  the  animal  was  not  deeply  under 
the  influence  of  ether. 

In  view  of  these  somewhat  discordant  results  a  renewed  investigation 
of  the  effect  of  electrical  irritation  of  the  recurrent  laryngeal  nerve, 
with  and  without  narcotics,  seemed  desirable,  and  Dr.  Hooper  is  now 
engaged  in  a  series  of  experiments  which  it  is  hoped  will  shed  further 
light  upon  the  subject. 

The  detailed  results  of  these  experiments  will  be  published  on  some 
future  occasion,  but  at  the  present  time  the  following  preliminary  state- 
ment may  be  made. 

It  has  not  been  found  possible  in  these  experiments  to  obtain  a  dila- 
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tation  of  the  glottis  by  any  stimulation  of  the  recurrent  laryngeal  nerve 
unless  the  animal  is  under  ether. 

When  the  animal  is  etherized,  the  effect  of  irritating  the  nerve  varies 
with  the  depth  of  the  narcosis  and  the  strength  of  the  irritation. 

If  the  animal  is  thoroughly  under  the  influence  of  the  drug  dilata- 
tion of  the  glottis  is  produced  by  irritations  of  all  intensities.  In  less 
profound  etherization  dilatation  is  still  obtained  with  feeble  irritation, 
but  gives  place  to  constriction  when  a  stronger  stimulus  is  applied.^  As 
the  effect  of  the  ether  passes  off  constriction  occurs  with  feebler  and 
feebler  intensities  until,  finally,  dilatation  can  no  longer  be  obtained, 
and  constriction  is  produced  by  irritation  of  all  intensities. 

The  observation  of  Donaldson  that  dilatation  is  produced  by  feeble 
and  constriction  by  strong  stimuli  is,  therefore,  correct /or  a  certain  stage 
of  etherization,  but  for  unetherized  animals  his  statement  has  not  been 
confirmed.  The  cases  in  which  Donaldson  has  recorded  a  dilatation  as 
a  result  of  feeble  stimulation  are  those  in  which  the  animal  had  been 
previously  etherized,  but  was  supposed  to  have  recovered  from  the  influ- 
ence of  the  drug.  In  view  of  Hooper's  failure  to  obtain  dilatation  on 
unetherized  dogs,  it  seems  probable  that  in  Donaldson's  cases  the  drug 
had  not  been  completely  eliminated. 

It  will  thus  be  seen  that,  while  the  "  ether  effect,"  as  shown  on  the 
sciatic  nerve  of  the  frog,  may  be  explained  as  a  partial  paralysis  of  the 
nerve  by  the  drug,  the  same  explanation  cannot  be  given  of  the  phe- 
nomenon as  manifested  on  the  recurrent  laryngeal  nerve  of  the  dog,  for 
the  action  of  ether  cannot  be  imitated  by  feeble  irritation  of  the  nerves 
of  unetherized  animals. 

The  local  action  of  ether,  applied  directly  to  the  nerve,  presents 
another  point  in  which  the  two  phenomena  differ  from  each  other,  for 
the  distinct  "  ether  effects  "  obtained  in  this  way  by  Perkins  and  Ellis 
on  the  frog's  sciatic  do  not  manifest  themselves  on  the  laryngeal  nerve 
of  the  dog.  A  six  per  cent,  solution  of  ether  dropped  upon  the  nerve  of 
chloralized  dogs,  between  the  electrodes  and  the  larynx,  was  found  to 
gradually  paralyze  the  nerve,  so  that  stronger  and  stronger  stimuli  were 
needed  to  constrict  the  glottis,  but  a  dilatation  was,  under  these  circum- 
stances, never  observed. 

Conclusions. — The  principal  results  of  these  various  researches  may 
be  summarized  as  follows : 

1.  The  ordinary  effect  of  electrical  stimulation  of  the  recurrent 
laryngeal  nerves  of  dogs  is  to  cause  constriction  of  the  glottis,  but  if 
the  animal  is  thoroughly  etherized  dilatation  may  be  produced. 

2.  If  the  animal  is  partially  etherized,  the  effect  of  the  stimulation 

1  It  will  be  observed  that  this  result  is  in  harmony  with  the  above-mentioned  observations  of  Semon 
and  Horsley. 
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will  vary  with  the  strength  of  the  current,  a  weak  irritation  causing 
dilatation,  and  a  stronger  irritation  causing  constriction  of  the  glottis. 

3.  The  more  complete  the  etherization  the  greater  is  the  intensity  of 
the  current  necessary  to  produce  constriction. 

4.  A  similar  "  ether  effect "  may  be  observed  when  the  sciatic  nerve 
of  the  frog  is  stimulated,  the  ordinary  extension  of  the  leg  and  abduction 
of  the  toes  giving  place,  under  the  influence  of  this  drug,  to  flexion  and 
adduction.  It  is,  however,  always  possible  to  produce  the  ordinary 
effects  by  increasing  the  intensity  of  the  stimulation ;  and,  on  the  other 
hand,  it  is  possible,  by  using  very  feeble  stimuli,  to  produce  without 
etherization  the  same  effects  which  occur  on  the  application  of  stronger 
stimuli  to  animals  under  the  influence  of  the  drug. 

5.  This  "  ether  effect "  on  frogs  may  be  observed  both  when  the  ether 
solution  is  introduced  by  cutaneous  absorption,  and  when  it  is  applied 
locally  to  the  nerve  below  the  point  of  stimulation.  Hence  the  most 
reasonable  explanation  of  the  phenomenon  is  that  the  drug,  by  dimin- 
ishing the  conducting  power  of  the  nerve,  causes  a  strong  irritation 
applied  to  the  nerve  to  become  a  weak  irritation  when  it  reaches  the 
muscles. 

6.  This  explanation  cannot  be  applied  to  the  phenomenon  as  exhib- 
ited by  the  recurrent  laryngeal  nerve  of  the  dog,  for  without  ether 
feeble  irritations  do  not  produce  dilatation,  and,  with  complete  etheri- 
zation, strong  stimuli  do  not  produce  constriction  of  the  glottis. 


COCAINE,  AND  ITS  EMPLOYMENT  IN  OPHTHALMIC  SURGERY. 
By  W.  Adams  Frost,  F.R.C.S., 

ASSISTANT  OI'HTHALMIC  SURGEON  TO  ST.  GKORGE's  HOSPITAL,  LONDON. 

Since  the  invention  of  the  ophthalmoscope  in  1851,  no  discovery  has 
been  made  which  is  likely  to  have  so  great  an  effect  upon  the  progress  of 
ophthalmic  surgery  as  that  of  the  anaesthetic  effect  of  cocaine  upon  the 
eye.  By  doing  away  with  the  necessity  of  general  anaesthesia,  cocaine  has 
robbed  ophthalmic  operations  of  their  chief  element  of  fear,  so  far  as 
the  patient  is  concerned,  and  has,  at  the  same  time,  relieved  the  surgeon 
of  a  frequent  cause  of  anxiety,  both  at  the  time  of  the  operation  and 
subsequently.  As  a  consequence  of  this,  not  only  have  many  operative 
proceedings  and  modes  of  treatment,  which  formerly  were  only  occasion- 
ally resorted  to  on  account  of  the  pain  or  inconvenience  attending  them, 
become  matters  of  daily  practice,  but  an  impetus  has  beeji  given  to  the 
introduction  of  new  modes  of  treatment,  operative  and  otherwise. 

In  this  respect  the  introduction  of  cocaine  will  have  an  effect  upon 
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ophthalmic  surgery  analogous  to  that  which  the  introduction  of  general 
anaesthesia  had  upon  general  surgery,  leading,  as  did  the  latter,  to  the 
substitution  of  frequent  minor  operations  having  a  conservative  tendency 
for  the  rarer  and  more  radical  ones.  The  introduction  of  anaesthetics, 
however,  tended  rather  to  discourage  celerity  in  operating,  while  the 
employment  of  cocaine  will  have  an  opposite  tendency. 

It  is  early  yet  to  see  much  effect  in  the  direction  of  the  introduction 
of  new  proceedings,  the  attention  of  the  ophthalmic  surgeon  having 
been  concentrated  on  discovering  how  its  use  affected  those  already  well 
established.  But  already  the  signs  of  the  coming  change  are  visible. 
Paracentesis  of  the  anterior  chamber  in  iritis,  the  scraping  away  of  old 
corneal  opacities,  the  treatment  of  some  forms  of  ulceration  by  the 
actual  and  potential  cautery,  and  the  cutting  short  of  acute  conjunctiv- 
itis by  the  application  of  strong  astringents,  are  none  of  them  new  pro- 
ceedings, but  they  were  all  of  them  sufficiently  formidable  to  render 
their  adoption  exceptional,  whereas  they  can  now  be  employed  in  the 
ordinary  routine  of  practice. 

The  alkaloid  appears  to  have  been  first  separated  by  Nieman'  as  long 
ago  as  1859.  Its  physiological  effects,  when  administered  internally, 
were  fully  investigated  by  Hughes  Bennett  in  1873.^  Its  anaesthetic 
effect  upon  the  mucous  membrane  of  the  tongue  when  applied  locally 
had  already  been  noticed  by  Schroff  in  1862,  in  a  communication  which 
he  made  to  the  Medical  Society  of  Vienna,  but  it  does  not  seem  to  have 
occurred  to  anyone  at  that  time  that  its  anaesthetic  properties  could  be 
turned  to  any  account.  The  first  suggestion  to  this  effect  appears  to  have 
been  made  by  von  Anrep,  in  1880,^  who  experimented  both  by  means 
of  subcutaneous  injection  and  by  applications  to  the  tongue.  To  Roller,* 
of  Vienna,  is,  however,  certainly  due  the  credit  of  having  first  made 
definite  experiments  with  the  view  of  ascertaining  whether  the  alkaloid 
had  the  same  effect  on  the  ocular  as  on  the  buccal  mucous  membrane. 
And  it  is  to  the  result  of  these  experiments  that  we  are  indebted  for  its 
introduction  into  practice. 

The  plant  from  which  the  alkaloid  is  obtained — the  erythroxylon 
coca — is  a  native  of  South  America,  and  there  is  a  plentiful  supply  of 
the  leaves,  but  the  quantity  which  can  be  extracted  from  them  is  very 
small,  being  only  one-fifth  per  cent,  from  the  best.  The  following  is  said 
to  be  the  best  mode  of  separating  the  alkaloid  :  ^  Digest  the  leaves  (the 
smallest  being  the  best)  within  distilled  water  at  a  temperature  of 
60^-80^  C,  filter,  and  precipitate  with  acetate  of  lead.  The  excess  of 
lead  is  removed  with  sulphate  of  soda  and  the  filtrate  is  shaken  up  with 
ether.  To  clarify  it  water  and  hypochloric  acid  are  added  ;  it  is  then 
filtered,  precipitated  by  carbonate  of  soda  and  crystallized  out  with  hot 
alcohol.     The  alkaloid  is  soluble  in  alcohol,  chloroform,  and  ether. 

Cocaine  was  not  appreciated  in  England  quite  as  soon  as  in  America ; 
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this  was  partly  due  to  the  statements  with  regard  to  its  ansesthetic  effects 
liaving  been  received  at  first  wdth  some  incredulity,  and  partly  to  the 
great  difficulty  which  was  at  first  experienced  in  obtaining  a  supply. 
Dr.  Benson  was  one  of  the  first  to  employ  it,  he  having  obtained  some 
from  America  through  a  private  source,  but  his  first  experiments  do  not 
seem  to  have  impressed  him  very  favorably  for,  in  his  first  communica- 
tion to  the  Ophthalmological  Society,^  he  only  hinted  doubtfully  that  it 
might  prove  useful  in  some  minor  ophthalmic  operations.  Shortly  after- 
ward, however,  it  was  freely  used  in  all  directions,  and  it  was  soon  found 
that  a  discovery  of  the  very  first  importance  had  been  made. 

We  propose  to  consider :  First,  its  physiological  effect  when  applied  to 
the  eye.  Second,  its  employment  in  ophthalmic  surgery.  Third,  some 
occasional  injurious  effects. 

Physiological  Effect.^ — (a)  Applied  to  the  eye  it  produces  mydri- 
asis, but  this  differs  in  several  respects  from  that  due  to  atropia. 

The  actual  dilatation  is  often  greater,  although  this  is  very  variable, 
but  the  activity  of  the  pupil  to  variations  of  light  is  retained.  When  as 
great  a  dilatatioii  as  possible  has  been  produced  by  a  single  instillation  of 
atropine,  cocaine  will  increase  it ;  the  mydriasis  from  cocaine  alone,  on 
the  other  hand,  is  not  increased  by  atropine.  The  excess  of  mydriasis 
produced  by  the  cocaine  is  subject  to  the  influence  of  light.  By  re- 
peated instillations  of  atropine,  however,  a  full  mydriasis  can  be  obtained 
which  cannot  be  increased  by  cocaine. 

The  mydriatic  effect,  however,  is  extremely  weak,  for  if  equal  propor- 
tions of  eserine  and  cocaine  be  employed  the  mydriasis  does  not  differ 
from  that  produced  by  eserine  alone.  In  order  that  the  two  drugs  should 
neutralize  each  other  it  is  necessary  that  twenty-five  parts  of  cocaine 
should  be  employed  to  one  of  eserine. 

The  mydriasis  which  follows  paralysis  of  the  third  nerve  is  further 
increased  by  cocaine.  When  in  rabbits  the  cervical  sympathetic  has 
been  divided  cocaine  applied  to  the  eye  ceases  to  have  any  effect  upon 
the  pupil.  In  a  patient  of  Jessop's  who  had  all  the  symptoms  of  paralysis 
of  the  cervical  sympathetic,  repeated  instillations  of  cocaine  had  no 
effect  upon  the  pupil,  but  homatropine  acted  in  the  usual  way. 

When  cocaine  is  applied  to  only  one  part  of  the  cornea,  the  mydriasis 
is  sometimes  partial,  affecting  only  the  corresponding  portion  of  the  iris. 

A  drug  may  produce  mydriasis  by  paralyzing  the  sphincter  or  the 
nerves  supplying  it,  or  by  irritating  the  dilator  fibres  or  their  nerves. 
That  cocaine  does  not  act  by  paralyzing  the  sphincter  or  the  branches  of 
the  third  nerve  which  supply  it,  is  evident  from  the  retention  of  its 
contractility  to  light,  and  from  the  action  of  cocaine  when  the  third 
nerve  is  paralyzed.  It  does  not  act  directly  upon  the  muscular  fibres, 
or  the  sphincter,  which  is  the  stronger,  would  predominate.  We  are 
driven,  therefore,  to  the  conclusion  that  it  acts  upon  the  dilator  fibres 
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of  the  sympathetic,  and  its  inactivity  when  the  sympathetic  has  been 
divided  is  consistent  with  this. 

Additional  proof  that  the  action  on  the  iris  occurs  through  the  medium 
of  the  sympathetic  is  afforded  by  the  results  of  Pfiiiger's  experiments  on 
birds."  In  these  the  sympathetic  nerve  supplies  the  bloodvessels  of  the 
iris  but  not  the  dilator  fibres,  the  latter  receiving  a  special  branch  from 
the  trigeminus.  AVhen  the  cervical  sympathetic  is  divided  above  the 
superior  cervical  ganglion  there  is  increased  vascularity  of  the  con- 
junctiva but  no  alteration  in  the  pupil ;  and  cocaine  has  no  effect  upon 
the  pupil  in  birds,  although  it  acts  as  an  anaesthetic. 

Cocaine  mydriasis  passes  off  in  less  than  twenty-four  hours.  Accord- 
ing to  Jessop  the  dilatation  of  the  pupil  is  very  great  and  is  quickly 
produced.  According  to  the  writer's  experience,  however,  the  action  of 
cocaine  varies  very  much  in  this  respect  in  different  individuals,  and 
without  corresponding  variations  in  its  anaesthetic  effect.  Occasionally 
he  has  seen  complete  anaesthesia  produced  with  hardly  any  dilatation  of 
the  pupil ;  this,  although  exceptional,  was  not  more  so  than  full  mydriasis. 

(6)  Another  noticeable  effect  of  cocaine  is  the  widening  of  the  palpebral 
fissure,  this  is  due  to  retraction  of  both  lids,  but  the  effect  is  usually 
more  marked  in  the  upper.  Jessop  found  that  it  still  occurred  if  the 
orbicularis  was  paralyzed ;  it  can,  therefore,  only  be  due  to  contraction 
of  the  involuntary  fibre  muscles  of  Miiller,  which  are  supplied  by  the 
sympathetic. 

(c)  Cocaine  also  causes  contraction  of  bloodvessels,  as  might  be  expected 
from  its  action  upon  other  sympathetic  nerves :  as  the  result  of  this  there  is 
often  marked  anaemia  of  the  conjunctiva,  and  probably  the  great  diminu- 
tion in  the  amount  of  lachrymal  secretion  is  due  to  the  same  cause. 
Upon  vessels  that  are  dilated  from  inflammation,  however,  it  has  little  or 
no  effect ;  probably  this  is  because  the  power  of  the  muscular  coat  of  the 
bloodvessels  is  mechanically  interfered  with  when  the  dilatation  is 
excessive. 

(J)  The  lowering  of  the  intraocular  tension,  and  the  consequent 
flaccidity  of  the  cornea  which  occurs  in  the  cocainized  eye  is  probably 
due  to  the  contraction  of  the  bloodvessels  causing  diminished  intraocular 
secretion.  There  is  reason  to  believe  that  at  the  same  time  the  lymph 
spaces  of  the  cornea  contain  less  fluid,  and  its  absorbent  power  is  conse- 
quently increased ;  this  will  be  referred  to  again  in  considering  the  occa- 
sionally injurious  effect  of  cocaine. 

(e)  From  a  practical  point  of  view  the  anaesthetic  effect  is,  of  course, 
the  most  important.     There  can  be  no  doubt  that  it  acts  directly  upon 
the  nerve  terminations,  and  is  not  due,  as  formerly  supposed  by  Ever- 
busch,^  to  the  contraction  of  the  arterioles,  and  resulting  anemia.     Thial 
is  evident  from  the  following  facts :  its  action  is  very  local,  it  acts  withj 
equal  efficacy  upon  vascular  and  non-vascular  structures,  its  anaesthetic 


FROST,    COCAINE    IN    OPHTHALMIC    SURGERY.         459 

effect  upon  non-inflamed  eyes  does  not  vary  with  the  anaemia  produced, 
aud  the  rapidity  with  which  different  structures  are  affected  varies  with 
the  ease  with  which  the  cocaine  reaches  them.  The  sensibility  of  the 
conjunctiva  and  cornea  are  h)st  iirst,  that  of  the  iris  not  till  the  drug  has 
reached  the  aqueous.  As  the  result  of  numerous  experiments  in  squint 
operations  the  writer  has  come  to  the  conclusion  that  cocaine  dropped 
upon  the  conjunctiva  has  little  or  no  effect  upon  the  sensibility  of  the 
muscles,  but  that  it  acts  well  and  quickly  if  injected  subconjunctivally. 

Dr.  Howe^  has  made  some  very  ingenious  and  instructive  experiments 
with  the  view  of  measuring  and  expressing  numerically  the  anaesthesia 
produced.  The  basis  of  these  is  the  well-known  fact  that  the  irritation 
of  a  sensory  nerve  causes  a  rise  of  blood-pressure  throughout  the  body. 
A  rabbit  is  taken  and  curarized  to  eliminate  muscular  contraction,  which 
would  otherwise  influence  the  blood-pressure,  and  artificial  respiration 
is  carried  on  by  means  of  a  special  apparatus,  which  insures  its  rhyth- 
mical performance,  and  whose  effect  upon  the  blood-pressure  is  a  constant 
factor.  A  mercurial  kymograph  provided  with  a  self-recording  apparatus 
is  then  connected  with  the  crural  artery.  A  tracing  is  first  taken  to  find 
the  normal  blood-pressure,  which  shows  rhythmical  variations  corre- 
sponding to  the  heart's  action.  One  eye  having  been  cocainized,  irritants 
of  various  kinds  are  applied  successively  to  both,  and  the  difl'erences  in 
the  effect  upon  the  blood-pressure  noted. 

The  minimum  dose  required  to  produce  any  anaesthetic  effect  in  the 
rabbit  w^as  a  single  drop  of  a  0.04  per  cent,  solution.  The  maximum  effect 
of  a  2  per  cent,  solution  was  attained  on  an  average  after  a  quarter  of 
an  hour  and  was  as  great  as  that  of  a  5  per  cent,  solution. 

These  experiments  do  not  pretend  to  be  exhaustive,  but  they  open  up 
a  new  field  for  investigating  the  action  of  cocaine ;  unfortunately  this  is 
forbidden  ground  to  most  in  England. 

The  anaesthetic  effect  of  cocaine  upon  eyes  of  which  the  deeper  tissues 
are  inflamed  is  very  slight,  probably  this  is  in  part  because  absorption 
in  such  is  slow,  and  in  part  because  there  is  hyperaesthesia.  Often,  how- 
ever, it  produces  a  marked  effect  in  conjunctival  inflammation  when  the 
photophobia  is  excessive  as  compared  with  the  hyperaemia,  the  condition 
so  often  seen  in  the  commencing  catarrhal  ophthalmia  in  young  children. 
In  such  the  writer  has  found  that  cocaine  has  immensely  facilitated  the 
examination  of  the  eye. 

Clinical  Uses. — Incidentally  several  of  the  conditions  under  which 
cocaine  can  be  utilized  have  been  mentioned,  and  others  can  be  inferred 
from  what  has  been  said.  Broadly  speaking,  one  may  say  that  it  will 
produce  sufficient  anaesthesia  for  any  operation,  when  it  can  be  brought 
into  contact  directly  or  by  absorption  with  the  parts  implicated.  The 
fact  that  the  iris  retains  its  sensibility  longer  than  the  corfiea,  has  led  to 
the  suggestion  that  it  should  be  injected  into  the  anterior  chamber  either 
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at  the  commencement  of  the  operation,  or  after  the  corneal  incision  has 
been  made.  There  are,  however,  obvious  objections  to  this,  and  quite  suffi- 
cient anaesthesia  of  the  iris  is  produced  by  repeated  instillation  into  the 
conjunctival  sac.  A  local  anaesthetic  would  be  extremely  useful  for  squint 
operations,  since  the  retention  of  muscular  contractility  is  of  great  assist- 
ance in  guaging  the  effect  produced.  The  writer  has,  however,  found 
cocaine  extremely  uncertain  in  its  action  in  these  cases.  When  injected 
beneath  the  conjunctiva  it  acts  well  and  promptly,  but  the  chemosis 
which  is  produced  is  a  decided  inconvenience. 

The  use  of  cocaine,  however,  in  ordinary  ophthalmic  operations  is  so 
general,  and  experience  as  to  the  immense  advantages  it  possesses  is  so 
uniform,  that  it  will  be  better  to  pass  at  once  to  the  consideration  of  its 
employment  in  ways  which  are  less  generally  practised,  and  to  discuss 
in  what  direction  practice  is  likely  to  be  influenced  by  its  introduction. 

The  treatment  of  ulcers  of  the  cornea  is  likely  to  be  modified  in 
several  respects.  In  the  recurrent  vascular  ulcer,  in  which  a  single 
leash  of  vessels  runs  up  to  the  ulcer  the  writer  has  found  much  good 
follow  from  the  division  of  the  vessels, — a  proceeding  which  is  not  new, 
but  one  which  could  only  be  practised  in  exceptional  cases  when  general 
anaesthesia  was  necessary.  Mr.  Carter's  suggestion^'^  also  of  treating 
some  forms  of  ulcer  by  the  application  of  nitrate  of  silver  is  an  extremely 
valuable  one  if  care  be  taken  that  the  application  is  strictly  localized. 
Cocaine  renders  this  easy  by  preventing  the  reflex  lachrymation,  and  at 
the  same  time  putting  the  eye  completely  under  control.  Lately  the 
writer  in  cases  of  pannus  in  which  the  vessels  are  not  too  numerous,  has 
adopted  the  plan  of  obliterating  the  several  vessels,  but  touching  them 
just  beyond  the  corneal  margin  with  a  very  fine  point  of  nitrate  of  silver, 
and  has  so  far  been  well  satisfied  with  the  results.  Paracentesis  for  pain 
in  iritis  is  another  instance  of  most  successful  practice,  which  has  been 
rendered  easy. 

It  remains  to  be  seen  how  far  the  property  which  cocaine  possesses  of 
lowering  tension  can  be  utilized.  Hitherto  it  has  not  been  used  in  glau- 
coma except  in  conjunction  with  eserine  ;  indeed,  its  mydriatic  effect 
would  probably  counteract  any  beneficial  effect  that  it  might  otherwise 
have,  and  as  the  eserine  has  ahyays  been  used  in  quantities  more  than 
sufficient  to  counterbalance  the  merely  mydriatic  effect  of  the  cocaine, 
it  is  impossible  to  say  how  much  effect  the  cocaine  had  upon  the  tension. 

In  iritis  the  combination  of  cocaine  and  atropine  has  been  extensively 
used,  and,  it  is  thought,  with  good  results.  Jessop  has  shown  that  these 
drugs  together  produce  full  mydriasis  in  the  normal  eye,  more  quickly 
than  either  of  them  alone.  The  dilating  power  of  the  cocaine  is,  how- 
ever, so  feeble  that  it  is  doubtful  whether  it  can  assist  much  in  overcom- 
ing an  adhesion. 

In  the  cases  of  irritable  conjunctiva  in  which  there  is  excessive  lachry- 
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mation  of  the  eyes  on  exposure  to  cold,  wind,  etc.,  without  any  obvious 
cause  to  account  for  the  symptoms,  the  writer  has  attempted  to  turn  to 
account  the  power  which  cocaine  possesses  of  diminishing  secretion ;  but 
although  the  trouble  diminishes  while  the  cocaine  is  being  used,  he  has 
not  seen  any  permanent  relief  produced. 

Injurious  Effects. — That  so  potent  a  drug  should  occasionally  pro- 
duce injurious  effects  is  no  matter  of  surprise,  and  numerous  instances  have 
now  been  recorded  in  which  cocaine  applied  to  the  eye,  or  injected,  has 
been  followed  by  local  lesions,  and  by  general  toxic  symptoms.  Some 
of  these  are,  no  doubt,  to  be  explained  by  impurities  in  the  drug,  an  ex- 
cessive and  unnecessary  concentration  of  the  solution  employed,  and  in- 
dividual idiosyncrasies  ;  deducting  these,  however,  there  still  remains 
a  residuum  of  cases  in  which  cocaine  undoubtedly  produced  bad  local  or 
general  effects. 

In  almost  the  first  case  in  which  the  writer  used  cocaine,  the  patient 
— a  lad  of  fourteen — turned  pale,  and  broke  out  in  a  profuse  perspira- 
tion, a  few  minutes  after  the  instillation  of  a  single  drop  of  a  four  per 
cent,  solution,  the  pulse  became  very  small  and  slow,  and  the  lips 
bluish.  Ammonia  Avas  administered  and  the  patient  made  to  lie  down, 
but  it  was  nearly  an  hour  before  he  recovered  from  the  condition  of 
partial  syncope.  These  symptoms  might  have  been  due  to  fright,  but 
the  patient  did  not  show  any  signs  of  nervousness.  In  another  case^^  the 
instillation  of  about  fifteen  drops  of  a  two  per  cent,  solution  in  a  girl  of 
twelve,  was  followed  by  severe  pain  in  the  head,  dryness  of  the  throat, 
marked  malaise,  tottering  gait,  and  a  difficulty  in  speaking  as  if  the 
tongue  were  paralyzed.     The  symptoms  lasted  thirty  hours. 

The  majority  of  the  cases,  however,  have  been  elderly  people,  gener- 
ally badly  nourished.  In  three  cases  recorded  by  Bellarminoff,^"^  vomit- 
ing persisted  for  several  hours. 

In  the  following  case  the  repetition  of  the  symptoms  each  time  that 
the  cocaine  was  used,  leaves  no  room  for  doubt  that  they  were  really 
due  to  it. 

In  a  woman,^^  aged  seventy,  with  pulmonary  emphysema,  six  to  eight 
minims  of  a  two  per  cent,  solution  were  instilled,  and  cataract  extraction 
performed;  delirium  came  on  which  lasted  for  several  days.  A  discis- 
sion was  performed  eight  days  later  for  which  three  drops  were  instilled  ; 
great  dyspnoea  followed :  this  may,  however,  have  been  due  to  the  previ- 
ous condition  of  the  lungs.  On  the  following  day  six  minims  were 
instilled  (for  what  purpose  is  not  stated) :  dyspnoea,  vomiting,  and  com- 
plete loss  of  appetite  followed.  Finally,  cocaine  was  used  for  a  needle 
operation  on  the  other  eye,  when  the  same  symptoms  followed,  although 
they  were  less  severe  since  the  dose  was  reduced. 

When  cocaine  Has  been  injected  subcutaneously  the  symptoms  have 
occasionally  proved  very  alarming,  as  in  the  following  case : 
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A  woman,  aged  twenty-eight  years/*  strong  and  healthy,  and  not  of 
a  nervous  temperament,  applied  to  a  dentist  for  the  extraction  of  a 
tooth;  he  injected  into  the  alveolus  six  minims  of  a  twenty  per  cent, 
solution,  and  performed  extraction  without  pain.  About  ten  minutes  after 
the  injection  the  patient  was  noticed  to  have  a  staring  appearance,  and 
complained  of  dulness  of  vision.  Soon  she  said  that  it  was  quite  dark, 
and  almost  immediately  fell  back  unconscious.  When  seen  by  Dr. 
Schubert,  half  an  hour  after  the  injection,  she  was  lying  in  a  dreamy 
state  with  the  eyes  half  open,  and  could  not  be  roused.  The  pulse  was 
80,  full  and  strong.  The  arms  were  relaxed,  the  pupils  of  medium  size, 
and  active.  There  was  no  reflex  movement  on  touching  the  conjunctiva 
or  on  pricking  the  face.  Subcutaneous  injection  of  ether  produced  no 
effect,  but  the  inhalation  of  a  drop  of  nitrite  of  amyl  produced  an  imme- 
diate improvement.  The  patient  now  moved  on  being  shaken,  and 
answered  at  first  at  random,  but  soon  rationally.  Complete  recovery 
soon  followed,  and  she  was  able  to  go  home  an  hour  and  a  half  after  the 
injection.  No  after-effects  followed.  The  ophthalmoscope  was  used  as 
the  patient  was  recovering,  and  the  retinal  arteries  were  thought  to  be 
somewhat  smaller  than  at  a  subsequent  examination. 

Syncope'^  from  failure  of  the  heart's  action  also  occurred  in  a  case  in 
which  a  ten  per  cent,  solution  was  injected  into  the  skin  previous  to 
opening  an  abscess. 

The  local  troubles  which  have  followed,  and  been  attributed  to  the 
application  of  cocaine  to  the  eye  are  of  two  distinct  kinds — suppurative 
panophthalmitis  and  affections  of  the  cornea. 

Heuse^^  saw  panophthalmitis  follow  the  excision  of  a  prolapsed  iris 
with  the  application  of  the  galvanocautery  under  cocaine,  and  Bell- 
Taylor,^^  Nettleship,  and  MacHardy"  have  reported  series  of  cases  in 
which  suppuration  has  followed  cataract  operations  in  which  it  was 
employed.  One  must,  however,  be  cautious  of  attributing  these  results 
to  the  cocaine.  Cases  of  suppuration  do  occasionally  occur  in  groups, 
and  all  recent  investigations  into  the  cause  of  suppuration  in  wounds  of 
the  eye  tend  to  point  to  infection  of  the  wound  as  the  probable  cause ; 
this  might  be  brought  about  through  the  medium  of  the  atmosphere, 
instruments,  etc.,  or  by  microorganisms  introduced  with  the  cocaine. 

In  some  cases  solutions,  and  in  others  disks  were  employed.  Fungi 
often  appear  in  the  former  when  kept  too  long ;  while  the  latter  very 
readily  absorb  moisture  from  the  air.  If,  therefore,  the  suppuration 
was  in  any  way  connected  with  the  cocaine,  it  was  due,  probably,  not  to 
any  direct  effect  of  the  alkaloid,  but  to  germ-infection. 

We  shall  presently  see  that  cocaine  increases  the  absorbent  power  of 
the  cornea,  and  in  this  way  increases  the  probability  of  infection  occur- 
ring, a  fact  which  renders  it  doubly  important  to  avoid  operating  with 
cocaine  during  the  existence  of  any  conjunctival  catarrh. 
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Corneal  lesions  have  occurred  much  more  frequently,  and  there  need 
not  be  the  same  hesitation  in  attributing  them  to  the  action  of  the 
cocaine,  since  they  immediately  follow  its  use,  have  been  known  to  do  so 
when  the  solutions  used  were  free  from  bacteria,  and  are  not  known  to 
occur  under  other  conditions.  These  lesions  are  of  two  kinds,  epithelial 
and  interstitial,  which  may  be  associated,  but  are  not  necessarily  so. 

The  first  affects  the  surface  of  the  cornea;  this  becomes  slightly  dull 
and  rough,  like  the  finest  ground  glass ;  and  when  touched  with  the 
finger,  and  sometimes  spontaneously,  the  epithelium  peels  off.  Some- 
times this  desquamation  is  preceded  by  vesication.  Everbusch^  was 
the  first  to  describe  this  change ;  it  occurred  in  a  healthy  young  man, 
whose  cornea  was  perfectly  normal,  and  who  was  about  to  undergo  an 
operation  on  the  eyelids,  and  in  a  child  of  ten  with  squint.  Bunge^** 
describes  four  cases,  all  in  elderly  people,  in  which  there  was  loss  of  the 
epithelium  over  a  considerable  area  of  the  cornea ;  in  none  did  any  ill- 
effects  follow.  The  writer  has  seen  several  such.  One  of  these  w^as  a 
case  of  divergent  squint,  in  a  girl  of  eighteen.  There  was  an  old  corneal 
opacity,  but  the  eye  was  otherwise  healthy.  After  the  fifth  instillation 
of  a  drop  of  a  five  per  cent,  solution  of  the  hydrochlorate  of  cocaine,  the 
conjunctiva  below  the  cornea  was  seen  to  be  slightly  swollen  ;  to  present 
a  very  faint  blush ;  at  the  same  time  the  cornea  looked  dull  and  dry,  as 
is.  seen  in  advanced  glaucoma.  On  touching  it  with  the  finger  the  epi- 
thelium peeled  off  over  an  area  of  about  three  millimetres  diameter. 
The  operation  was  performed,  and  the  next  day  the  cornea  had  resumed 
its  normal  appearance. 

Much  more  serious  are  lesions  of  the  true  corneal  tissue.  Pfliiger^^ 
records  the  case  of  a  man,  aged  sixty-seven,  in  whom  he  used  a  two 
per  cent,  solution  for  an  iridotomy  after  cataract  extraction.  The 
wound  healed  well,  but  a  w^eek  after  the  operation  the  cornea  was  still 
completely  anaesthetic,  T.  — 3,  and  there  was  ciliary  injection.  "  Typical 
neuroparalytic  keratitis  "  now  came  on,  and  vertical  stripes  of  opacity 
appeared,  deep  in  the  cornea,  looking  as  if  they  were  caused  by  wrinkling 
of  Descemet's  membrane.  The  constant  current  was  applied,  and  sensa- 
tion returned  after  three  applications.  By  the  twentieth  day  the  cornea 
had  almost  cleared.  There  was  some  anaesthesia  of  the  other  eye  also, 
but  this  was  attributed  to  tight  bandaging.  The  length  of  time  that 
elapsed  before  the  corneal  changes  supervened,  renders  it  possible  that 
they  were  independent  of  the  use  of  cocaine,  but  this  objection  cannot 
be  urged  against  six  cases  reported  by  Bunge,^^  in  which  a  parenchyma- 
tous opacity  appeared,  consisting  of  vertical  stripes  extending  across  the 
cornea  from  the  wound. 

Somewhat  different  from  these  cases  are  five  cataract  extractions  re- 
ported by  Dr.  Wood-White.^°  He  had  frequently  used  cocaine,  in  com- 
bination with  boracic  acid  as  an  antiseptic,  but  in  these  five  cases  he 
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had  substituted  a  solution  of  corrosive  sublimate  for  the  boracic  acid. 
In  all  of  these  there  was  seen  on  the  second  day  a  pearly-Avhite  opacity 
of  the  cornea,  which  in  one  instance  was  sufficiently  dense  to  conceal 
the  pupil.     The  cornea  cleared  in  all. 

From  the  fact  that  such  results  have  not  followed  the  use  of  corrosive 
sublimate  in  the  practice  of  others,  nor  that  of  cocaine  in  his  own,  Dr. 
White  concludes  that  they  were  due  to  the  simultaneous  action  of  the 
two  drugs,  the  cocaine  in  some  way  rendering  the  cornea  more  susceptible 
to  the  action  of  the  sublimate.  We  shall  see  presently  that  this  hypo- 
thesis has  since  received  some  confirmation.  It  should,  however,  be 
observed  that  Dr.  White's  cases  stand  on  rather  a  different  footing  to 
those  already  quoted.  The  fact  that  the  complication  occurred  in  all 
his  cases,  while  in  the  hands  of  others  (some  of  whom  certainly 
used  cocaine  and  sublimate  together)  the  complication  is  rare,  suggests 
the  suspicion  that  there  was  some  peculiarity  in  the  solutions  used 
by  him.  The  strength  of  the  sublimate  solution  is  uot  stated,  nor  is  it 
stated  whether  the  same  was  u^ed  alone  in  other  cases.  The  opacity 
does  not  seem  to  have  had  the  striated  appearance  described  in  the  other 
cases,  and  cleared  up  more  rapidly.  It  is,  therefore,  quite  possible  that 
the  cocaine  had  nothing  to  do  with  the  opacity,  and  that  it  would  have 
appeared  if  the  corrosive  sublimate  had  been  used  alone. 

As  regards  the  cause  of  the  vesication  and  desquamation  of  the  corneal 
epithelium,  Dr.  White  suggests  that  the  corrosive  sublimate  may  have 
something  to  do  with  this  also ;  but  this  is  certainly  not  so,  for  in  the 
writer's  case,  and  in  some  others,  cocaine  was  used  alone.  Everbusch 
(loc.  cit.)  suggested  that  it  might  be  due  to  the  dryness  of  the  cornea 
which  the  cocaine  caused,  by  keeping  the  lids  open,  and  thus  favoring 
evaporation.  Experimenting  on  dogs,  he  found  that  if  the  lids  were 
kept  closed  between  the  instillations  no  desquamation  took  place,  and 
states  that  since  he  has  adopted  this  precaution  in  operations,  he  has 
seen  no  instances  of  this  complication.  Later  experiments  of  Wiirdinger'^* 
have  confirmed  this.  Into  both  eyes  of  a  rabbit  he  instilled  a  drop  of  a 
five  per  cent,  solution  of  cocaine  at  intervals  of  four  minutes.  The  one 
eye  was  kept  closed  between  the  instillations,  but  not  the  other ;  no 
corneal  changes  occurred  in  the  covered  eye,  in  the  other  there  was 
slight  dulness  of  the  cornea  after  three  or  four  minutes,  and  twenty  to 
twenty -five  minutes  after  the  first  instillation  the  whole  cornea  presented 
a  very  fine  roughness,  then  there  appeared  superficial  depressions  looking 
as  if  due  to  shedding  of  the  epithelium,  but  the  reflection  from  them 
was  normal,  and  their  floor  showed  no  roughness.  After  the  instillations 
had  been  continued  for  an  hour,  the  cornea  was  so  turbid  that  the  con- 
dition of  the  iris  could  not  be  made  out.  To  ascertain  if  these  changes 
really  depended  upon  dryness  of  the  cornea,  Wiirdiuger  next  tried  the 
eflfect  of  dropping  distilled  water,  or  lacrymal  secretions,  upon  the  cornea 
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between  the  instillations  of  the  cocaine.  This  did  not  remove  the  changes 
which  had  already  appeared,  but  it  prevented  their  increase. 

The  next  experiments  were  directed  toward  ascertaining  whether  this 
dryness  of  the  cornea  was  accompanied  by  a  deficiency  of  lymph  in  its 
substance.  For  this  purpose  succinyl  fluorescine  was  employed.  One 
eye  of  an  animal  was  cocainized,  and,  as  soon  as  superficial  changes  had 
occurred,  the  fluorescine  was  instilled  into  both  eyes.  In  the  non- 
cocainized  eye  there  was  produced  fluorescence  of  the  superficial  layers 
only,  which  was  uniformly  distributed.  In  the  cocainized  eye,  on  the 
contrary,  deep  fluorescence  appeared  first,  and  was  there  more  dense ; 
the  superficial  and  deep  areas  of  fluorescence  then  coalesced. 

When  the  epithelium  was  abraded  over  a  limited  area  on  each  cornea, 
and  methyl-blue  applied  in  the  non-cocainized  eye,  it  merely  stained  the 
abraded  portion,  while  in  the  cocainized  it  spread  thence  over  the  whole 
cornea.  These  experiments  seem  to  prove  that  cocaine  increases  the 
absorbent  power  of  the  lymph  spaces  of  the  cornea,  and,  therefore,  prob- 
ably diminishes  the  lymph  in  those  spaces. 

Microscopical  examination  showed  that  in  the  early  stage  the  super- 
ficial depressions  were  due  to  thinning  of  the  anterior  lamellae  of  the 
cornea,  and  that  in  a  later  stage  the  epithelium  was  absent. 

The  results  of  Wiirdinger's  experiments  on  the  combined  eflect  of 
cocaine  with  antiseptic  solutions  were  of  still  greater  importance,  for  he 
found  that  solutions  of  borax,  boracic  acid,  corrosive  sublimate,  and 
even  of  common  salt,  which  were  quite  innocuous  in  the  normal  con- 
dition, caused,  in  the  fully  cocainized  eye,  a  dense  turbidity  of  the  cornea 
identical  with  the  striated  keratitis  occasionally  seen  after  cataract  ex- 
traction. 

It  is  important  that  these  experiments  should  be  repeated  and  ex- 
tended, for  should  they  be  confirmed,  it  is  evident  that  a  considerable 
modification  of  the  methods  of  using  antiseptics  in  operations  on  the  eye 
may  be  necessary. 

Corrosive  sublimate  has  been  used  very  freely  of  late  as  an  antiseptic 
in  operations  in  which  cocaine  was  also  employed,  and  corneal  lesions 
have  occurred  but  rarely ;  still  this  is  not  sufficient  ground  for  acquitting 
the  sublimate  of  having  a  share  in  their  production.  Further  informa- 
tion is  needed  as  to  the  concentration  of  the  sublimate  that  is  necessary 
to  act  efl[iciently  as  an  antiseptic,  and  as  to  what  is  the  strongest  solution 
that  can  be  used  without  danger  to  the  cornea. 

The  published  reports  of  many  of  the  cases  of  corneal  lesion  following 
the  use  of  cocaine,  do  not  state  whether  corrosive  sublimate  was  also 
used.  Many  of  the  cases,  however,  occurred  in  countries  where  the  latter 
is  used  almost  as  a  matter  of  routine,  while  in  England,  where  antiseptics 
in  ophthalmic  operations  are  little  used.  Dr.  White's  cases,  in  which  it 
was  employed,  are  almost  the  only  examples  of  interstitial  changes  in 
the  cornea. 
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As  to  the  form  in  which  it  is  best  to  use  cocaine,  disks  are  certainly 
the  best  for  experimental  purposes,  as  the  quantity  introduced  can  thus 
be  more  accurately  measured.  For  a  time  it  seemed  as  if  they  would  be 
the  favorite  medium  for  clinical  purposes  also.  Mr.  Nettleship's  (loc.  cit.) 
statement,  however,  as  to  the  frequency  with  which  he  had  seen  suppu- 
ration follow  their  use,  led  to  their  being  to  some  extent  discredited,  and 
their  hygroscopic  qualities  would  certainly  seem  an  objectionable  feature. 

The  aqueous  solution  of  the  hydrochlorate  is  most  generally  used.  It 
has  a  tendency,  however,  to  become  turbid  wlien  kept,  from  the  develop- 
ment of  a  fungus,  and  some  of  the  ill  effects  which  have  occasionally 
followed  its  use  have  been  thought  to  be  due  to  this.  Various  means 
have  been  suggested  for  keeping  the  solution  clear.  Everbusch  suggests 
the  following :  Take  equal  parts  of  a  solution  of  corrosive  sublimate  (1 
to  4000)  and  a  saturated  solution  of  salicylic  acid,  mix  these,  and  use  as 
a  dissolving  medium  for  the  cocaine.  Wiirdinger's  experiments,  how- 
ever, show  that  this  combination  may  prove  injurious,  and  the  safest 
plan,  at  present,  is  to  use  fresh  aqueous  solutions. 

It  seems  now  clearly  established  that  little  is  gained  by  using  strong 
solutions,  and  that  as  great  an  effect  can  be  procured  with  a  four  per 
cent.,  or  even  a  two  per  cent.,  solution  as  with  a  ten  per  cent.,  although 
more  time  is  requisite  to  obtain  the  maximum  effect. 

Bibliography. 

1.  KoLLER.     Lancet,  December  6,  1885. 

2.  Hughes  Bennett.      Thesis  on  Phvsiol.  Action  of  Ervthroxylon  Coca. 

Edinburgh,  1873. 

3.  Von  Anrep.     Arch.  f.  Physiologic,  xxi.  p.  88 

4.  Koller.     Lancet,  December  6,  1885. 

5.  Jessop.     Practitioner,  1885.     Quoting  Lossen. 

6.  Ophthalmic  Review,  1885. 

7.  The  greater  part  of  this  section  is  compiled  from  the  results  of  Jessop's 

experiments.     Proceedings  of  the  Royal  Society,  1885. 

8.  Everbusch.     Centralbl.  f  prak.  Augenheilk.,  1885,  pp.  370  and  289. 

9.  Howe.     Archives  of  Ophthal.,  1885. 

10.  See  a  paper  read  before  the  Medical  Society,  March,  1886. 

11.  Galezowski.     Annal.  d'oculist ,  November  to  December,  1885. 

12.  Bellarminoff.     Oph.  Rev.,  1885,  p.  341. 

13.  Heuse.     Klin.  Monatsbl.,  Nov.  to  Dec.  1885,  and  Jan.  to  Feb.  1886. 

14.  Schubert.     Centralbl.  f.  j^rak.  Augenheilk.,  January,  1886. 

15.  Lancet,  October  20,  1886. 

16.  lb.,  1885,  ii.  p.  1070. 

17.  Nettleship.     Trans.  Ophthal.  Soc,  1885,  p.  370. 

18.  BuNGE.     Klin.  Monatsbl.  f.  Augenheilk.,  1885,  p.  402. 

19.  Pfluger.     Annales  d'oculist.,  November,  December,  1885. 

20.  Wood-White.     Ophthal.  Rev.,  January,  1886. 

21.  WiJRDiNGER.     Miincher  med.  Wochensch.,  1886,  Nos.  8,  9,  10. 

22.  Knapp.     Monograph  on  Cocaine,  1885. 

23.  Beitrage  d.  Ophthalmolog.  Gesellschaft.     Heidelberg,  1885. 

24.  Jessop.     Proceedings  of  the  Royal  Societv,  1885. 

25.  lb.     Trans.  Ophthal.  Soc,  1885. 

26.  Chibret.     Archives  d'Ophthal.,  May,  June,  1885. 

27.  PFLiJGER.     Klin.  Monatsbl.  fur  Augenheilk.,  May,  1886. 


BUCKMASTER,    TWENTY-TWO    COTTAGE    CASES.       467 


A  KEVIEW  OF  TWENTY-TWO  COTTAGE  CASES 

OCCURRING  IN  THE  WOMAN'S  HOSPITAL,  IN  THE  SERVICE 

OF  DR.  T.  GAILLARD  THOMAS. 

By  a.  H.  Buckmaster,  M.D., 

GYNECOLOGIST  TO  THE  HOSPITAL  FOE  MENTAL  AND  NERVOUS  DISEASES,  BROOKLYN. 

It  has  been  the  custom  at  the  Woman's  Hospital  for  several  years  to 
perform  operations  in  which  the  peritoneum  is  exposed,  or  in  which 
aseptic  surroundings  are  imperative,  in  a  small  detached  building 
devoted  exclusively  to  this  purpose ;  and  the  term  "  cottage-patient"  has 
become  distinctive  as  regards  a  class  of  cases  including  laparotomies, 
removal  of  submucous  fibroids  filling  the  vagina,  laparo-elytrotomy,  etc. 

The  following  cases  are  all  the  cottage  operations  that  took  place  in 
Dr.  Thomas's  service  while  I  was  senior  house-surgeon  at  that  insti- 
tution. They  are  of  special  interest  to  some  of  those  who  watched 
them,  as  no  pains  were  spared  to  carry  out  antiseptic  methods ;  nothing 
was  taken  for  granted,  and  the  smallest  details  were  subjected  to  the 
personal  supervision  of  the  writer.  No  one  who  has  not  toiled  with 
this  subject,  can  appreciate  the  untiring  vigilance  that  is  necessary  to 
secure  the  observance  of  antiseptic  precautions.  For  the  sake  of  deal- 
ing with  the  subject  systematically  and  making  clear  the  precautions 
exercised,  four  sources  may  be  considered  from  which  septic  material 
can  gain  access  to  the  wound. 

1st.  From  persons  concerned  in  the  operation. 

2d.  From  instruments,  sponges,  ligatures,  and  sutures. 

3d.  From  spectators  and  the  operating-room. 

4th.  From  the  patient's  person. 

Under  the  first  head  come  the  surgeon's  assistants  and  nurses,  the 
hands  and  forearms  of  the  operator,  and  his  perspiration. 

The  Toilet  of  the  Operating  Staff. — All  taking  part  in  the 
operation  wash  their  arms  and  forearms  carefully  with  soap  and  water, 
paring  the  nails  and  using  a  nail-brush.  The  hands  are  dipped  into  a 
solution  of  bichloride  of  mercury  (1:2000)  and  a  basin  containing  a 
solution  of  the  same  strength  is  within  easy  reach,  so  that  the  operator 
may  cleanse  his  hand  from  time  to  time,  particularly  before  introduction 
into  the  peritoneal  cavity.  When  time  peruntted,  it  was  the  custom  of 
the  writer  to  take  a  bath  shortly  before  the  operation,  and  the  hair  of 
the  head  and  face  should  always  be  thoroughly  cleansed. 

The  nurse  must  comply  with  the  above-mentioned  antiseptie  precautions. 

Instruments. — All  instruments  are  placed,  for  an  hour  before  the 
operation,  into  1 :  20  carbolic  acid  solution,  to  which  an  equal  quantity 
of  sterilized  hot  water  is  added  when  the  instruments  are  in  use.     The 
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water  is  taken  from  the  tank  of  a  high-pressure  boiler,  and  carried  to 
the  operating-room  in  demijohns. 

Sponges. — The  same  sponges  are  used  continuously,  and  to  each  is 
sewed  a  piece  of  tape,  so  that  it  is  almost  impossible  to  overlook  them 
when  closing  the  abdominal  cavity.  After  an  operation  the  sponges  are 
carefully  washed  with  soap  and  water  and  then  boiled  for  several  hours. 
They  are  preserved  in  a  glass  jar  with  an  air-tight  cover,  and  rest  upon 
a  false  bottom  composed  of  galvanized  rubber  which  is  perforated,  and 
stands  in  a  solution  of  carbolic  acid,  1  :  20.  Before  use  they  are  soaked 
for  two  hours  in  bichloride  of  mercury,  1 :  1000. 

If  a  sponge  becomes  friable,  or  is  difficult  to  clean,  it  is  replaced,  and 
a  new  one  is  prepared  by  soaking  it  in  a  very  weak  solution  of  hydro- 
chloric acid  for  several  weeks. 

Ligatures  and  Sutures. — Silver  wire  is  rendered  aseptic  by  im- 
mersion, with  the  instruments,  in  the  solution  of  carbolic  acid  before  an 
operation. 

Of  catgut,  that  prepared  by  Am.  Emde  was  used.  It  is  preserved  in 
oil  of  juniper.  No.  3  is  the  size  most  used,  and  Nos.  4  and  5  are  at 
hand. 

The  silk  for  the  pedicle  and  ligatures  is  prepared  in  the  following 
manner :  A  piece  of  solid  glass  rod  is  bent  in  the  form  of  a  square,  and 
on  this  the  ligature  is  rolled,  so  that  all  parts  are  evenly  exposed  to  the 
boiling  solution  of  1  :  2000  bichloride  of  mercury,  in  which  it  is  sus- 
pended for  an  hour.  It  is  removed  from  this  solution  under  the  spray 
(the  utmost  cleanliness  as  to  the  hands  being  observed)  and  dropped  into 
a  solution  of  carbolic  acid  1 :  40.  Under  the  solution  it  is  reeled  on  a 
glass  spool,  and  finally  placed  in  a  bottle  containing  3  per  cent,  of  carbolic 
acid  in  alcohol.  The  bottle,  cork,  and  glass  spool  are  boiled  with  the 
ligature.  The  end  of  the  ligature  is  carried  through  the  cork  by  means 
of  a  carrying  thread  attached  to  a  round-pointed  needle ;  all  of  these 
articles  have  been  rendered  aseptic. 

When  the  ligatures  are  to  be  used,  they  are  passed  to  the  first  assistant, 
who  pulls  a  portion  out  of  the  bottle,  cuts  it  off,  throws  it  away,  and 
then  draws  out  the  part  intended  to  be  used.  By  this  method  no  one 
touches  the  ligature  except  the  one  applying  it.  When  silk  is  used  for 
sewing  the  abdominal  wall,  as  many  needles  as  there  are  stitches  likely 
to  be  required  should  be  threaded  on  the  silk.  By  catching  the  last 
needle  threaded,  holding  that  fast  to  the  end  of  the  silk,  and  holding 
the  remaining  needles  near  the  cork  with  the  other  hand,  the  annoyance 
of  stopping  to  thread  the  needle  is  avoided.  They  are  retained  under 
an  antiseptic  solution. 

Three  varieties  of  silk  are  used.  That  for  the  pedicle  is  especially 
made  for  this  purpose  of  loosely  twisted  strands,  and  is  so  strong  that  it 
cannot  be  broken  with  steady  traction  when  used  with  a  surgeon's  knot 
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about  the  pedicle.     The  smaller  sizes  are  found  useful  to  ligate  vessels, 
and  as  sutures. 

Spectators  and  the  Room. — The  walls,  flooring,  and  everything  in 
the  operating-room  should  be  rubbed  with  a  cloth  wet  with  the  chloride 
of  lime,  1 :  10,  and  the  doors  and  w^indows  thrown  open  for  twenty-four 
hours,  so  that  there  may  be  the  freest  circulation  of  fresh  air.^  For  an 
hour  and  a  half  two  spray  apparatuses  saturated  the  air  Avith  a  solution 
of  carbolic  acid  1  :  40.  '  The  solution  used  is  about  1  :  20,  but  it  loses 
about  one-half  of  its  strength  by  dilution  with  the  steam.  The  spray  is 
discontinued  when  the  operation  commences. 

To  guard  against  contamination  from  spectators,  a  rope  is  interposed, 
at  least  three  feet  from  the  wound. 

Auto-infection. — The  abdominal  wall  is  shaved  low  enough  to  pre- 
vent the  pubic  hair  from  reaching  the  wound,  and  the  abdomen  washed 
with  soap  and  water  and  covered  with  a  towel  wet  with  a  solution  of 
bichloride  of  mercury,  1  :  1000.  This  is  removed  just  before  the  operator 
makes  his  first  incision. 

To  prevent  auto-infection  from  cysts  containing  septic  material,  the 
patient  is  turned  on  the  side  when  they  are  evacuated.  This  procedure, 
which,  I  believe,  originated  at  the  Woman's  Hospital,  marks  an  impor- 
tant advance  in  the  technique  of  operations  for  the  removal  of  fluid 
tumors.  If  done  properly,  no  undesirable  fluid  can  escape  into  the  ab- 
dominal cavity,  and  it  is  most  expeditious.  There  is  no  trocar  to  get 
out  of  order  and  to  be  found  unsuitable. 

The  cottages  where  these  operations  are  done  have  been  built  for  a 
number  of  years,  and  while  they  were  an  advance  at  the  time  of  con- 
struction they  are  not  in  conformity  with  modern  surgical  architecture. 
They  are  small  frame  buildings,  about  12  x  26,  divided  into  two  equal 
rooms  by  a  square  hallway  and  closet,  between  which  is  a  passage  con- 
necting the  two  rooms.  The  hallway  opens  at  the  left  side  into  the 
nurse's  room,  in  which  is  a  large  stove  by  which  the  building  is  heated. 
There  are  no  sewer  connections  with  these  buildings.  The  water  is 
carried  to  them  in  pails  and  the  slops  removed  by  a  similar  method. 

Before  speakifig  of  individual  cases  it  would,  perhaps,  be  better,  in 
order  to  avoid  repetition,  to  mention  the  routine  methods — preparatory, 
operative,  and  after-treatment. 

The  patient's  general  condition  is  improved  as  much  as  possible,  iron 
and  a  bitter  tonic,  and  as  much  sunlight  and  fresh  air  as  can  be  taken 
without  causing  fatigue.  A  vaseline  bath  is  given  every  third  night* 
and  the  bowels  thoroughly  evacuated,  commencing  the  catharsis  at  least 
one  week  before  the  operation.     The  habits  of  the  patient  are  taken  into 

^  The  cleansing  of  the  room  was  not  always  as  thoroughly  done  as  it  should  have  been  owing  to  the 
exigencies  of  the  hospital  management. 
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account  as  to  the  cathartic  selected,  but  care  is  taken  to  avoid  active 
catharsis  two  days  prior  to  the  operation,  so  that  the  patient  may  not  be 
prostrated.  The  urine  is  always  examined  when  the  patient  enters  the 
hospital,  and,  if  loaded  with  urates,  an  alkali  largely  diluted  is  used. 
Lithia  water,  or  acetate  of  potassium  (^ss-Oj),  to  which  is  added  iron  if 
it  be  required,  is  found  of  service. 

The  patient  is  dressed  with  thick  flannel  drawers,  stockings,  and 
undershirt,  and  a  blanket  is  pinned  about  the  lower  extremities.  These 
are  made  to  hang  over  the  foot  of  the  table  by  flexing  the  legs,  and  the 
feet  are  placed  on  a  rest  provided  for  that  purpose.  A  towel  wet  with 
1  :  20  carbolic  acid  rests  on  the  blanket. 

The  operator  stands  to  the  right  of  the  table  facing  his  first  assistant, 
on  the  other  side  of  the  patient.  The  second  assistant  stands  a  little 
back  of  the  first,  and  between  him  and  a  table  holding  the  submerged 
instruments,  and  has  in  his  hands  a  tray  with  antiseptic  fluid  containing 
those  instruments  for  immediate  use.  Two  nurses  stand  to  the  left  of 
the  operator.  One  takes  the  dirty  sponges  and  drops  them  into  a  six- 
gallon  pail  of  hot  water.  After  the  blood  and  serum  are  washed  out 
they  are  dropped  into  a  similar  pail  containing  a  hot  solution  of  bichlo- 
ride of  mercury,  1  :  4000.  The  second  nurse  holds  them  ready  for  use  in 
a  basin  so  that  the  operator  can  quickly  change.  If  a  sponge  should 
fall  to  the  floor  it  is  not  used  again.  A  third  assistant  is  responsible  for 
the  cautery  iron,  the  Paquelin  cautery,  and  electric  light  for  the  abdomi- 
nal cavity. 

Dr.  Thomas's  method  of  opening  the  abdominal  cavity  is  as  follows : 
An  incision,  three  and  a  half  or  four  inches  (the  tissues  will  contract  so 
as  to  make  the  length  about  two  inches),  is  quickly  made  to  the  linea 
alba  or  transversalis  fascia.  While  the  linea  alba  is  the  objective  point, 
a  slight  variation  to  one  side  or  the  other  is  disregarded,  and  the  cut 
continued  directly  through  the  muscle.  The  peritoneum  is  raised  with 
a  fine  tenaculum,  and  snipped  wdth  scissors.  A  director  is  then  intro- 
duced and  the  opening  enlarged  as  desired.  Hemorrhage  has  been 
checked  by  Pean's  or  Well's  forceps  before  the  peritoneum  is  incised.  A 
digital  or  manual  examination  of  the  cavity  can  now  be  made.  If  a 
cyst  is  to  be  evacuated,  the  patient  is  turned  on  the  right  side,  and  after 
securing  the  sac  with  Nelaton's  cyst  forceps,  an  opening  is  made  by  the 
knife  or  scissors — a  trocar  may  first  be  used.  If  there  are  endogenous 
cysts,  these  are  broken  up  by  the  hand  introduced  into  the  opened  cyst 
cavity.  The  abdominal  cavity  has  been  closed  from  the  external  air  by 
sponges  about  the  pedicle  in  the  meantime,  and  the  patient  is  again 
turned  on  her  back. 

In  removal  of  the  uterine  appendages  the  patient  is  not  turned  on  her 
side,  unless  gravity  is  desired  to  enable  a  pus-filled  tube  (or  something 
of  this  nature),  if  accidentally  broken,  to  drain  itself  on  a  sponge. 
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This  diagram  shows  the  method  of  securing  the  pedicle.     The  strands 
A  and  B  are  adjusted  and  need  only  be  tightened  to  be  secure.     C 


and  D  are  merely  passed  through  the  stump.  They  are  tied  in  the  same 
manner  as  A  and  B,  with  the  exception  that  they  pass  about  the  upper 
half  of  the  stump  first.  By  this  method  each  ligature  passes  once  half 
and  once  wholly  about  the  stump,  so  that  it  is  entirely  encircled  thrice. 

In  closing  the  abdomen,  three  or  four  silver  sutures  pass  completely 
through  the  abdominal  wall,  including  peritoneum.  The  edges  of  the 
peritoneum  are  united  by  a  continuous  catgut  suture,  the  muscles  and 
fascia  by  the  same  thread,  and  finally,  the  skin  is  approximated  more 
exactly  by  catgut  than  has  been  done  by  the  silver  sutures. 

After  sewing  the  abdominal  wall  together,  the  wound  is  covered  with 
collodion,  and  before  this  dries  well  dusted  over  with  iodoform ;  over 
this  is  placed  a  piece  of  iodoforraized  gauze,  and  then  a  number  of  nar- 
row strips  of  adhesive  plaster  to  give  additional  support  in  case  the 
patient  vomits,  coughs,  etc.  This  is  covered  by  a  roll  of  cotton  batting, 
and  the  body  encircled  by  a  binder. 

The  After-treatment. — After  the  operation  has  been  completed, 
the  patient  is  placed  in  bed,  where  there  are  several  water  cans  covered 
with  flannel  by  the  sides  and  at  the  feet.  The  room  is  darkened,  and 
no  one  permitted  near  but  the  nurse,  who  is  directed  not  to  talk  to  the 
patient.  If  there  is  much  pain  it  is  controlled  by  compound  solution  of 
Magendie  hypodermatically  administered.  A  few  small  pieces  of  cracked 
ice  may  be  held  in  the  mouth,  or  two  or  three  drops  of  lemon-juice 
to  overcome  nausea.  I  think  that  washing  out  of  the  stomach,  imme- 
diately after  the  operation,  in  all  these  cases  would  prove  most  useful. 

If  the  patient  is  in  fair  condition,  no  attempt  to  administer  nourish- 
ment is  made  for  twenty-four  hours,  and  if  quite  strong,  nothing  is  given 
for  thirty-six  hours.  If  by  this  time  the  gas  has  been  passed  freely,  and 
there  is  no  pain,  a  tablespoonful  of  milk  or  chicken-broth  and  lime- 
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water  is  allowed  every  four  hours,  and  an  enema  of  beef  peptonoid,  half 
a  drachm  added  to  milk  with  a  little  liquor  opii  is  given  every  four 
hours,  alternating  with  the  milk.  Stimulants  are  used  by  the  rectum, 
if  indicated.  No  solid  food  is  allowed  until  the  sixth  day.  The  pulse, 
temperature,  and  respiration,  are  taken  every  four  hours,  and  if  the 
nurse  is  skilful  this  can  be  accomplished  without  (iisturbing  the  patient. 
The  temperature  is  taken  in  the  vagina. 

I  wish  to  make  my  acknowledgment  to  Dr.  Thomas  Keith,  of  Edin- 
burgh, for  his  kindness  in  communicating  to  me  his  practice  in  this  im- 
portant stage  of  these  cases. 

Case  I.  Commencing  malignant  disease  of  the  uterus;  removal  of 
diseased  tissue;  recovery. — Mrs.  K.,  ?et.  forty-four;  no  children;  last 
miscarriage  twenty-seven  years  ago.  Principal  symptom  has  been  a 
bloody  discharge  for  six  months,  which  has  of  late  been  very  offensive. 
Dr.  Thomas  sent  her  to  the  hospital  with  the  diagnosis  of  commencing 
malignant  disease.     Her  general  condition  is  excellent. 

Sept.  26.  Dr.  Thomas  drew  down  the  cervix  with  a  stout  tenaculum, 
and  removed  a  cone-shaped  mass,  including  the  diseased  tissue,  with  a 
pair  of  sharp-pointed  scissors  slightly  curved  on  the  flat.  The  uterus 
was  thus  shelled  out.  On  account  of  the  hemorrhage  it  was  necessary 
to  apply  two  heavy  silk  ligatures  at  right  angles,  ranning  up  in  the 
axis  of  the  uterus,  to  draw  together  the  bleeding  surfaces.  A  number  of 
smaller  ligatures  were  used.  Ligatures  left  hanging  into  vagina,  and  a 
tampon  soaked  with  bichloride  solution,  1  :  2000,  used.  This  was  re- 
moved on  the  third  day,  when  there  was  a  slight  odor. 

Oct.  14.  All  ligatures  have  come  away.  The  discharge,  which  has 
been  quite  offensive,  and  required  frequent  douchings,  has  now  markedly 
diminished.     Patient  sitting  up.  • 

2bth.  Patient  left  hospital. 

Jan.  1886.  Dr.  Thomas  heard  from  patient,  who  is  feeling  very  well  ; 
no  return  of  discharge. 

Case  II.  Ovariotomy;  recovery.  —  Mrs.  K.,  8et.  twenty-three;  no 
children  ;  no  miscarriages.  About  six  months  ago  noticed  general  en- 
largement of  abdomen.  She  has  had  no  pain,  but  felt  a  dragging  sen- 
sation in  loins  on  assuming  the  erect  posture.  No  other  symptoms 
except  vesical  irritability  and  slight  increase  in  monthly  flow.  Exami- 
nation revealed  a  thin- walled  cyst ;  fluctuation  readily  obtained,  and 
equal  in  all  directions.     Uterus  retroflexed  and  carried  to  the  right. 

Oct.  3.  Dr.  Thomas  removed  an  ovarian  tumor  weighing  14^  pounds, 
in  a  little  less  than  ten  minutes.  The  left  ovary  presented  several  small 
cysts,  which  were  punctured ;  also  a  small  pedunculated  fibroid,  which 
was  removed  after  its  pedicle  had  been  ligated.  The  ovary  was  then 
returned. 

When  the  patient  entered  the  hospital,  at  the  right  apex  was  heard 
high  pitched  and  prolonged  expiration,  and  the  patient  gave  a  history 
of  cough  for  several  months.  In  the  second  week  after  the  operation, 
there  were  abundant  rales  at  the  right  apex  and  free  expectoration.  The 
evening  temperature  would  run  as  high  as  103°,  and  the  patient  com- 
plained of  severe  sweats  in  the  afternoon.  Treatment :  Fresh  air,  as 
much  food  as  could  be  digested,  stimulants,  etc.  The  active  process 
stopped  finally,  and  March  1,  1886,  she  wrote  that  she  was  doing  nicely. 
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Case  III.  Ovariotomy;  death. — Miss  H.,  set.  fifty-one.  Noticed  gen- 
eral abdominal  enlargement  for  one  year — distinctive  tumor  appreciated 
two  months  ago.  Principal  symptom  is  pain  on  left  side  and  inconveni- 
ence of  tumor  mass.     General  condition  poor. 

Oct.  17.  Dr.  Thomas  removed  an  ovarian  tumor  from  the  right  side. 
There  were  a  few  strong  adhesions  but  no  other  complications. 

21st.  The  patient  died ;  the  cause  of  death  is  unknown.  The  pulse  had 
been  very  weak  but  not  particularly  rapid  until  the  afternoon  of  this 
day,  when  the  temperature  ran  up  to  106^  F.,  and  the  pulse  to  130. 
She  was  comatose  for  a  couple  of  hours  before  death.  The  autopsy 
showed  much  fat  about  the  heart,  but  the  fibrillie  were  not  affected. 
The  patient  had  passed  a  fiiir  amount  of  urine  and  it  contained  no  albu- 
men. There  had  been  some  oozing  from  the  stump,  not  more  than  an 
ounce  of  odorless,  fluid  blood  was  found. 

Case  IV.  Hegar's  operation;  i^ecoverij.  —  Miss  S.,  set.  thirty-two. 
Menstruation  has  been  quite  profuse,  and  the  patient  suffers  greatly 
from  abdominal  pain.  The  symptoms  arise  from  the  weight  caused  by 
a  large  mural  fibroid.  She  is  a  factory  girl,  dependent  on  her  own  exer- 
tions for  a  livino;. 

Oct.  10.  Dr.  Thomas  performed  Hegar's  operation,  removing  the 
ovaries  without,  the  tubes.  The  peritoneum  was  closed  by  continuous 
catgut  suture  ;  the  pulse  and  temperature  rose  gradually  after  the  oper- 
ation, and  emesis  was  continuous.  On  the  second  day  after  the  operation 
the  pulse  was  138,  temp.  102.5°  F.,  resp.  14,  and  the  patient  was  vomit- 
ing incessantly.  On  the  fourth  day  the  temp,  was  105°  F.,  and  pulse 
152.  On  the  morning  of  the  fifth  day  the  abdomen  was  reopened,  but 
nothing  found.  From  this  time  the  patient  made  a  good  recovery.  A 
mural  abscess  developed  a  few  days  after  the  abdominal  cavity  had 
been  reopened,  but  no  local  tenderness  at  that  time  existed,  although  it 
was  carefully  sought  for. 

August,  1886.  Examination  by  the  writer  showed  that  the  mass  was 
smaller,  but  nodules  could  now  be  detected  that  were  not  before  apparent. 
Patient  says  she  has  very  much  less  disturbance,  and  is  sure  the  mass  is 
much  smaller.  The  nodules  that  are  now  apparent  were  probably 
present  before  the  operation,  but  atrophy  in  some  portions  of  the  tumor 
has  changed  its  position. 

Case  V.  Removal  of  the  ovaries  and  tubes;  recovery. — Miss  H.,  set. 
twenty-four.  Has  suffered  intensely  at  her  menstrual  periods  for  years. 
She  was  under  treatment  for  a  long  time  at  her  home  in  the  West,  and 
as  a  last  resort  was  sent  to  New  York  City.  The  ovaries  were  enlarged, 
tender,  and  prolapsed. 

Oct.  10.  Dr.  Thomas  removed  the  ovaries  and  tubes.  The  patient 
made  a  good  recovery;  there  was  no  complication.  June  2,  1886,  she 
writes:  "  I  can  endure  a  great  deal  of  exercise  with  very  little  fatigue, 
and  feel  better  than  ever  before  in  my  life." 

Case  VI.  Ovariotomy ;  recovery. — Mrs.  D.,  set.  thirty-four ;  seven  chil- 
dren. One  miscarriage  three  years  ago.  Two  years  ago  her  abdomen 
commenced  to  enlarge,  and  she  has  lost  a  great  deal  of  flesh  in  the  past 
seven  months.  Suffers  from  pain  in  the  side  for  the  past  six  weeks. 
Examination  made  evident  the  signs  of  a  simple  cyst. 
^  Nov.  21.  Dr.  Thomas  removed  a  large  ovarian  tumor /rom  the  left 
side.  There  was  a  varicose  condition  of  the  veins  of  the  broad  ligament, 
some  being  as  large  as  one's  thumb.  The  right  ovary  w^as  normal. 
Time  of  operation  twelve  minutes.     There  were  no  after-complications. 
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I  heard  from  the  patient  several  months  after  the  operation  and  she  was 
doing  bravely. 

Case  VII.  Removal  of  fibroid;  recovery. — Mrs.  W.,  set.  forty-three; 
no  children;  no  miscarriages.  Has  flowed  excessively  for  a  year.  Was 
in  the  hospital  five  months  previously,  and  Dr.  Thomas  diagnosticated  a 
large  fibro-myoma  of  the  uterus  of  the  submucous  variety.  He  thought 
it  was  best  to  wait  at  that  time,  and  in  the  meanwhile  to  have  the  pa- 
tient carefully  watched.  He  thought  that  by  delaying,  the  peduncula- 
tion  would  be  more  fully  accomplished.  When  she  presented  herself  at 
the  hospital  the  second  time,  she  was  so  weak  and  ansemic  that  a  fainting 
fit  would  follow  an  attempt  to  assume  an  upright  posture.  The  fibroid 
filled  the  vagina,  and  from  pressure,  and  poor  nutrition,  it  had  com- 
menced to  slough  on  its  external  surface.  Her  principal  symptoms  at 
this  time  were  vesical  irritability  and  dragging  pains.  She  had  had 
morphine  for  the  past  two  weeks. 

Oct.  28.  Dr.  Thomas  removed  the  mass  by  the  vagina  piecemeal,  with 
a  very  powerful  pair  of  scissors;  at  times  cutting  with  the  greatest  care, 
and  at  others  removing  boldly  pieces  as  large  as  half  a  kidney.  The 
mass  altogether  weighed  a  little  less  than  three  pounds,  when  the  blood 
had  drained  away.  The  patient  was  very  weak,  and  the  hemorrhage 
W'as  controlled  by  steady  traction  on  the  uterus  with  a  stout  tenaculum, 
held  by  the  Avriter. 

February  25,  1886,  this  patient  writes:  "I  am  gaining  strength  ani 
flesh  very  rapidly." 

Case  VIII.  Removal  of  fibroid;  recovery. — Mrs.  K. ;  laparotomy  and 
removal  of  a  fibroid  tumor  and  drawing  up  the  vaginal  wall  to  cure 
a  vaginal  hernia.  This  case  is  reported  in  full  by  Dr.  Thomas  in  a 
paper  read  before  the  Academy  of  Medicine,  December,  1885,  and  pub- 
lished in  the  New  York  Medical  Journal,  December  26th  of  the  same 
year. 

Case  IX.  Removal  of  dermoid  cyst  of  ovary;  recovery. — Miss  McC, 
set.  twenty-six ;  has  suffered  more  or  less  pain  for  months.  Has  had 
slight  vesical  irritability  for  years.  Examination  shows  a  large  mass 
wedged  in  the  pelvis.  The  uterus  is  thrown  forward  and  crowded  up 
against  the  symphysis  pubes,  and  measures  four  and  a  half  inches  in 
depth.  The  mass  felt  so  hard,  that  the  writer  thought  it  was  a  fibroid 
of  the  posterior  wall  of  the  uterus. 

Nov.  9.  Dr.  Thomas  removed  a  dermoid  cyst  of  the  left  ovary.  The 
contents  consisted  of  reddish  hair,  several  imperfect  teeth,  and  a  large 
mass  of  fatty  fluid.  The  right  ovary  and  tube  removed  on  account  of 
cystic  degeneration  in  the  ovary. 

Complications:  A  large  mural  abscess;  otherwise  made  a  good  re- 
covery. Have  heard  of  the  patient  through  others  within  the  past  five 
months,  and  she  is  doing  well. 

Case  X.  Ovariotomy;  recovery. — Mrs.  F.,  set.  thirty-four.  Two  chil- 
dren, youngest  twelve  years  of  age.  She  has  suffered  from  digestive 
derangements  and  bearing-down  pains  for  about  a  year,  and  for  the  same 
time  has  noticed  tw^o  lumps  in  the  abdomen  side  by  side.  Examination 
revealed  tw^o  dense  cysts  connected  to  the  uterus  and  each  other. 

Nov.  9.  Dr.  Thomas  made  the  usual  incision.     There  were  dense  adhe- 
sions in  all  directions,  and  after  working  to  the  side,  a  slate-colored  cyst^ 
wall  presented.     The  cyst  was  evacuated  in  the  usual  manner.    The  ad- 
hesions to  the  small  intestine  were  very  numerous.     These  were  broken! 
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up  as  gently  as  possible  by  the  sponge  and  the  fingers,  and  the  cyst  re- 
moved. Below  the  position  of  the  cyst,  and  to  the  right,  was  discovered 
a  smaller  papillomatous  mass  about  the  size  of  an  orange.  After  much 
difficulty,  on  account  of  hemorrhage,  this  was  removed.  It  proved  to  be 
the  right  ovary.  A  large  number  of  silk  ligatures  were  left  in  the  ab- 
dominal cavity,  and  a  long  glass  drainage  tube  was  used. 

On  the  seventh  night  the  tract  of  the  drainage  tube  was  washed  out 
carefully,  and,  afterward,  twice  daily,  as  the  discharge  was  quite  large 
in  amount,  and  rapidly  became  offensive  when  not  thoroughly  cleaned. 
The  temperature  could  be  maintained  nearly  normal  by  this  means. 

This  patient  has  been  under  my  care  since  the  operation,  on  account  of 
a  fistulous  tract  that  has  not  yet  entirely  closed.  This  is  probably  due 
to  a  ligature,  and  as  it  gives  her  very  little  inconvenience,  I  have  advised 
her  to  wait  patiently  until  it  comes  away.  I  am  the  more  inclined  to 
give  this  advice,  as  I  have  known  of  a  somewhat  similar  case  where 
death  followed  operative  interference. 

Case  XL  Ovariotomy;  recovery. — Mrs  B.,  set.  fifty-one,  no  children,, 
five  miscarriages  ;  the  last,  five  years  ago.  Menstrual  flux  normal.  She 
was  tapped  five  months  ago  for  dropsy,  but  the  relief  was  of  short  dura- 
tion. First  noticed  increase  in  size  one  year  ago.  The  principal  symp- 
toms are  great  emaciation,  and  discomfort  from  the  presence  of  a  large 
cyst. 

Nov.  4.  Dr.  Thomas  removed  a  large  ovarian  cyst ;  there  were  no 
adhesions,  and  the  patient  made  a  good  recovery.  The  temperature  was 
never  above  100°  F.  I  heard  from  the  patient  nine  months  after  the 
operation,  and  she  felt  very  well. 

Case  XII.  Abdominal  abscess;  laparotomy ;  recovery. — Mrs.  K.,  set. 
twenty-three;  no  children;  suffering  from  hectic  for  past  six  months. 
Abdominal  cyst  discovered.     It  was  thought  to  be  an  abscess. 

Nov.  21.  Dr.  Thomas  made  the  usual  incision.  When  the  peritoneum 
was  reached  everything  was  found  matted  together.  On  opening  the 
abdominal  cavity,  a  slight  tear  made  an  opening,  through  which  welled 
up  stinking  pus.  Dr  Thomas  seized  the  sac  with  a  tenaculum,  and  held 
it  so  that  not  a  drop  escaped  into  the  abdominal  cavity.  There  was  over 
a  quart  of  this  offensive  purulent  fluid.  The  wound  was  washed  out 
with  a  solution  of  mercuric  chloride,  1  :  4000,  and  the  wound  closed  after 
the  sac  was  securely  fastened  to  the  abdominal  wall.  A  long  glass  drain- 
age tube  was  left  projecting  from  the  sac.  The  cavity  had  been  closng 
up  so  nicely  from  the  bottom,  that  when  she  left  the  hospital  a  two  and 
a  half  inch  tube  was  substituted  for  the  original  one  of  six  inches. 

The  sac  was  kept  clean  by  repeated  antiseptic  douches.  The  temper- 
ature was  taken  every  four  hours,  and  if  above  100°  F.  the  interval 
between  the  washings  was  diminished.  It  was  done  on  some  days  every 
second  hour.  The  discharge  continued  sweet  after  the  first  few  washings. 
The  patient  had  been  much  run  down  before  the  operation,  but  improved 
so  much  afterward  that  she  became  impatient  because  of  the  restraints 
of  the  hospital,  and  took  "  French  leave." 

Case  XIII.  Removal  of  uterine  appendages;  recovery. — Miss  M.,  set. 
thirty-three.  She  has  suffered  from  pain  in  her  left  side,  particularly 
at  the  menstrual  periods,  until  life  has  become  a  burden.  She  is  a  school- 
teacher, dependent  on  a  salary  for  her  maintenance,  but  is^  unable  to  do 
any  work  at  the  time  of  her  periods.  She  has  undergone  varied  treat- 
ment from  many  physicians,  but  with  no  benefit.     The  uterus,  which  is 
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retroflexed,  was  at  one  time  replaced  forcibly,  while  the  patient  was 
etherized,  but,  as  might  have  been  expected,  she  M^as  not  relieved. 

Nov.  25.  Dr.  F.  P.  Chambers  removed  both  ovaries  and  tubes.  No 
complications  except  that  a  small  cyst  ruptured  in  removing  the  right 
ovary,  but  the  fluid  was  clear. 

In  this  case  the  ovaries  and  tubes  were  as  healthy  as  many  women 
have  who  probably  never  have  a  symptom  of  pelvic  trouble.  I  have 
removed  much  worse  specimens  after  death,  where  there  was  no  history 
of  any  symptoms  referable  to  this  pathological  condition,  yet  no  one 
who  was  well  acquainted  with  the  facts  in  this  case,  could  have  doubted 
the  indications  for  this  operation,  judging  entirely  from  the  results. 

I  quote  from  a  note  received  from  this  patient  December  4,  1886 : 
"  I  received  your  note  this  week,  and  am  very  happy  to  say  I  feel  per- 
fectly well.  My  head  troubled  me  at  first  very  much  but  it  is  constantly 
improving,  and  does  not  trouble  me  more  than  once  a  day  (month  ?).  I 
was  unwell  but  twice,  that  being  the  two  successive  months  after  the 
operation.  It  took  a  long  time  to  regain  my  strength,  but  I  can  say 
now  that  I  never  felt  stronger  or  better.  I  have  gained  about  twenty 
pounds." 

Case  XIV.  Ovariotomy;  recovery. — Miss  S.,  ^t.  twenty-six,  for  four 
months  has  noticed  her  abdomen  increasing  in  size.  The  principal 
symptoms  are  due  to  inconvenience  caused  by  the  size  of  the  mass. 

Nov.  28.  Dr.  Thomas  removed  a  twenty-two  pound  tumor  of  the  right 
ovary.  There  had  been  suppuration  in  the  cyst.  The  left  ovary,  which 
was  enlarged  and  cystic,  was  removed  with  the  tube.  No  complications. 
The  patient  made  a  good  recovery. 

Case  XV.  Removal  of  parovarian  cyst ;  recovery. — Miss  R.,8et.  twenty- 
two.  For  four  years  her  abdomen  has  steadily  increased  in  size,  most 
noticeably  on  the  right  side.  The  increase  has  been  much  more  rapid 
for  the  past  few  months.  Principal  symptoms:  nausea  and  shortness 
of  breath.  This  patient  came  alone  from  Cuba.  She  was  unable  to 
speak  a  word  of  English,  and  I  cannot  refrain  from  a  passing  tribute 
to  the  courage  that  enabled  her  to  come  among  strangers  and  undergo 
so  serious  an  operation. 

The  patient  had  a  severe  chill  after  the  operation,  and  her  tempera- 
ture ran  up  to  103°  F.  This  readily  responded  to  quinine ;  otherwise 
the  case  was  uneventful. 

Case  XVI.  Removal  of  ovarian  cyst  from  right  side,  and  of  uterine 
appendages  from  the  left;  recovery. — Mrs.  H.,  set.  twenty -nine ;  no  chil- 
dren, and  no  miscarriages.  Well  until  one  year  ago,  when  her  abdomen 
began  to  increase  in  size.  The  growth  has  been  more  rapid  lately.  It 
has  seemed  stationary  for  the  past  two  months.  Principal  symptoms : 
inconvenience  of  locomotion  and  dyspnoea.  -» 

Dec.  5.  Dr.  Thomas  removed  an  ovarian  cyst  from  the  right  side.  Thejf 
pedicle  was  about  eight  inches  in  length  and  very  thin.  The  left  tube 
was  enlarged  and,  with  the  ovary,  bound  down.  From  it  stood  out  a 
gelatinous  mass  about  as  large  as  a  thimble  ;  this  was  broken  in  removing 
it.  The  ovary  and  the  tube  both  removed.  The  temperature  went  up 
the  first  few  days  to  102.3°  F.,  otherwise  there  was  no  complication. 
The  patient  was  heard  from  nine  months  after  the  operation  and  was 
doing  well. 

Case  XVII.  Removal  of  uterine  appendages;  recovery. — Mrs.  B.,  set. 
twenty-eight.     Since  the  birth  of  her  last  child  two  years  ago,  she  has 
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suffered  very  much  at  her  periods  and  at  other  times.  She  has  a  marked 
anteflexion,  but  the  uterus  easily  admits  a  large  sized  probe.  She  has 
been  under  treatment  for  two  months  in  the  hospital  and  for  a  long  time 
outside  of  this  institution. 

Nov.  23.  Dr  Thomas  removed  both  ovaries  and  tubes.  The  tubes  and 
ovaries  on  both  sides  were  bound  down  by  strong  adhesions.  The  usual 
three  layers  of  sutures  used,  but  they  were  all  of  catgut.  There  were 
no  complications.  I  heard  from  this  patient  a  few  months  after  the 
operation,  but  she  felt  no  better,  and  thought  she  was  somewhat  worse. 

Case  XVIII.  Removal  of  uterine  apjjendages ;  recovery. — Mrs.  G., 
set.  twenty-two ;  no  children  ;  no  miscarriages.  This  patient  suffered  for 
eleven  years  from  dysmenorrhoea.  She  has  been  under  treatment  for 
more  than  two  years.  An  ovary  found  prolapsed,  and  much  inflam- 
matory action  about  it.  She  has  been  in  the  hospital,  and  under  observa- 
tion for  four  months. 

Jan.  2.  Dr.  Thomas  made  the  usual  incision,  and  found  the  tubes 
largely  dilated  and  full  of  blood  ;  these,  with  the  ovaries,  removed  ;  she 
made  a  good  recovery  ;  no  complications.  I  heard  from  her  seven  months 
after  the  operation ;  feeling  very  well,  except  for  vesical  irritability, 
which  troubled  her  previous  to  the  operation. 

Case  XIX.  Removal  of  uterine  appendages;  recovery. — Miss  L., 
set,  twenty-three ;  has  never  menstruated ;  at  periods  of  about  twenty- 
eight  days  she  has  suffered  from  bearing- down  pains.  She  was  sent  to 
the  hospital  for  operation  with  the  diagnosis  of  hsematometra.  It  was 
ascertained  that  this  diagnosis  was  incorrect,  and  it  proved  to  be  a  case 
of  undersized  uterus  and  enlarged  ovaries  and  tubes.  She  was  sent 
away  from  the  hospital,  the  dangers  of  the  operation  being  strongly  pre- 
sented to  her  mind.  In  a  few  months  she  returned,  saying  she  did  not 
care  to  live  and  suffer  as  she  was  doing.     She  was  a  school-teacher. 

Dec.  23.  Dr.  Thomas  removed  the  tubes,  which  were  dilated  as  large 
as  small  lemons,  and  full  of  clotted  blood.  The  ovaries  were  the  size  of 
horse-chestnut  burrs,  and  also  filled  with  coagulated  blood ;  they  were 
also  removed.  There  were  no  complications,  and  the  patient  made  a 
good  recovery.  I  heard  from  her  some  time  since  the  operation,  and 
she  is  doing  well. 

Case  XX.  Removal  of  ovarian  cyst  from  left  side,  and  of  appen- 
dages from  the  right;  recovery. — Mrs.  G.,  set.  twenty-eight;  never  preg- 
nant. Her  principal  symptoms  are,  increase  in  size  of  the  abdomen, 
which  she  has  noticed  for  the  past  four  months.  She  has  also  suffered 
from  abdominal  pain. 

Jan.' 16.  Dr.  Thomas  removed  an  ovarian  cyst  of  the  left  side.  The 
right  ovary  was  found  cystic,  and  was  also  removed,  with  its  tube.  The 
operation  was  complicated  by  a  band  of  tissue  between  the  abdomen  and 
the  cyst.  This  was  tied  with  silk,  and  divided.  The  highest  temper- 
ature was  100.4^  F.  The  patient  left  the  hospital  well.  She  has  not 
been  heard  from  since. 

Case  XXI.  Removal  of  uterine  appendages ;  recovery. — Mrs.  S.,  set. 
twenty-seven  ;  never  pregnant ;  suffers  from  pain  in  her  abdomen.  Has 
had  pelvic  peritonitis  several  times. 

Jan.  16.  Dr.  Thomas  removed  both  ovaries  and  tubes.  The  left  tube 
was  much  enlarged  and  filled  with  pus  ;  both  tube  and  ovary.bound  down 
by  very  strong  adhesions.  The  tube  was  ruptured  in  removing  it,  and 
part  of  its  contents  escaped  into  the  abdominal  cavity.    Right  ovary  and 
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tube  firmly  bound  down.  The  tube  was  enlarged.  The  patient  made  a 
fair  recovery  from  the  operation. 

Jan.  16,  1887.  Mrs.  S.  writes:  "I  have  felt  very  well,  and  have  not 
needed  any  medical  treatment." 

Case  XXII.  Removal  of  uterine  appendages ;  recovery. — Mrs.  M.,  set. 
thirty-five ;  three  children ;  the  last  child  was  still-born,  three  years 
ago ;  has  had  grand  mal  for  three  years.  The  periods  between  these 
attacks  have  grown  less,  and  now  appear  every  two  weeks.  Examina- 
tion shows  an  enlarged  and  very  tender  ovary  on  the  right  side. 

Jan.  23.  Dr.  Thomas  removed  ovaries  and  tubes.  There  were  no  com- 
plications, and  the  patient  made  a  good  recovery.  She  left  the  hospital 
in  the  middle  of  February. 


THE  STATION  OF  MAN, 
CONSIDERED  PHYSIOLOGICALLY  AND  CLINICALLY. 

By  Guy  Hinsdale,  M.D., 

OF  PHILADELPHIA. 

In  forming  an  opinion  of  a  man's  physical  condition  it  is  desirable  to 
observe  not  only  his  gait,  but  also  his  power  of  preserving  an  erect 
position  while  standing— which  we  technically  call  station.  Even  be- 
fore any  question  may  be  asked,  the  physician  can  form  an  approxi- 
mately correct  opinion  of  the  disease  as  the  patient  walks  into  his  office, 
and  stands  before  him. 

For  some  time  past  Dr.  Weir  Mitchell's  attention  has  been  directed 
toward  bringing  to  an  arithmetical  precision  of  statement  certain  symp- 
toms which  we  are  usually  obliged  to  record  with  more  vagueness  of 
statement  than  is  desirable.  One  of  the  most  important  of  these  in- 
quiries has  been  as  regards  station.  For  this  purpose,  Dr.  Mitchell 
suggested  and  used  a  simple  form  of  apparatus,  already  described  in  a 
paper  by  Dr.  Morris  J.  Lewis  and  himself  At  this  point,  at  his  request, 
I  took  up  this  study. 

In  order  to  do  this  accurately,  it  Avas  necessary  to  construct  certain 
apparatus  so  that  the  disturbances  of  equilibrium  might  be  recorded. 
This  was  done  with  the  assistance  of  Prof  Reichert,  in  the  Physiological 
Laboratory  of  the  University  of  Pennsylvania. 

To  observe  the  sway  of  a  healthy  man,  the  subject  was  made  to  stand 
with  his  heels  and  toes  together ;  his  hands  were  allowed  to  hang  by 
the  side ;  the  head  was  held  erect,  the  eyes  being  directed  at  a  fixed 
object.  A  record  of  motions  in  the  antero-posterior  line  was  made  by 
attaching  a  silk  thread  to  a  fillet  over  the  forehead ;  the  thread  passed 
over  a  pulley,  and  was  connected  with  a  rod  moving  vertically,  and 
carrying  an  index.     This  index  marked  a  smoked  paper  attached  to  a 
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drum,  which  revolved  laterally  by  means  of  clockwork.  A  downward 
movement  of  the  index  and  a  fall  of  the  line  scratched  on  the  smoked 
paper,  indicated  a  forward  movement  of  the  head ;  and  an  upward  line 
recorded  the  backward  movement. 

In  like  manner  the  lateral  movement  was  recorded.  A  silk  thread 
was  attached  to  the  side  of  the  head,  and  was  carried  at  right  angles  to 
the  forward  and  backward  line,  for  a  few  feet,  and  thence  by  a  pulley 
so  as  to  move  a  needle  and  index  at  the  side  of  the  one  recording  antero- 
posterior movement,  upon  the  same  blackened  surface.  The  sway  for 
the  two  directions  was  thus  resolved  into  upward  and  downward  move- 
ments on  the  same  paper.     By  means  of  a  tube  connecting  the  mouth 


Fig.  1. 


t</Jd^^       ^J/^/!!f 


a,  five  second  spaces. 

b,  movement  antero-posferiorly. 


c,  movement  laterally, 

d,  respiration  curve. 


with  a  diaphragm  which  moved  a  lever  and  index,  the  respirations  were 
also,  in  some  instances,  recorded.  Seconds  were  marked  on  the  paper 
by  means  of  clockwork  and  an  electric  index.  Such  a  tracing  is  shown 
in  the  accompanying  engraving. 

Other  tracings  were  taken  by  attaching  to  the  top  of  ^  man's  head  a 
flat  piece  of  cardboard,  upon  which  was  stretched  some  smoked  paper. 
The  subject  was  then  placed  under  an  index,  free  to  move  up  and  down, 
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in  a  fixed  line,  and  which  traced  curves  on  the  paper  as  the  subject  who 
stood  beneath  swayed  in  any  direction.  This  is  the  clinical  method  in 
practical  use  at  the  Infirmary  for  Nervous  Diseases.  A  tracing  from  a 
case  of  locomotor  ataxia  is  here  shown. 

Fig.  2. 


Sway  of  a  locomotor  ataxic. 

Other  measurements  were  taken  by  placing  the  subject  in  front  of  a 
scale  graduated  in  inches,  and  noticing  the  amount  and  direction  of  sway, 
the  observer  being  seated  about  ten  feet  distant,  and  the  head  steadied ; 
one  eye  being  used  in  making  the  observation.  When  this  has  been 
done  in  front  of  the  subject,  the  latter  is  then  placed  at  a  right  angle  to 
the  first  position,  so  that  the  antero-posterior  sway  may  be  recorded ;  or 
two  observers  may  make  these  records  simultaneously.  The  subject  in 
no  case  is  allowed  to  touch  anything ;  the  heels  and  toes  are  placed 
together,  and  he  is  not  told  the  object  of  the  inquiry. 

This  is  the  coarser  method  in  practical  use  at  Dr.  Mitchell's  clinic. 

It  was,  of  course,  found  that  no  man  could  stand  absolutely  still;  the 
body  swayed  forward  and  backward,  and  from  side  to  side,  in  every 
instance.  The  sway  in  the  antero-posterior  line  was  found  to  be  greater,  as 
a  rule,  than  the  lateral  sway  ;  the  antero-posterior  ranged  in  health  from 
one-third  to  one  and  a  half  inches ;  the  lateral  sway  from  a  quarter  to 
an  inch  and  a  half  On  closing  the  eyes,  the  sway  was  decidedly  increased. 
This  increase  shows  to  how  great  an  extent  we  use  our  eyes  in  correcting 
these  oscillations.  When  we  shut  our  eyes  we  cease,  to  a  large  degree, 
to  correct  these  differences. 
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The  first  movement  is  almost  invariably  forward,  then  there  is  a 
counterbalancing  effort,  bringing  the  body  backward,  and  usually  to  the 
right.  The  more  pronounced  sway  is  in  the  antero-posterior  line,  as  may 
be  seen  in  the  tracings  ;  as  resultants  of  these,  and  of  lateral  sway,  there 
are  minor  curves. 

Clinically,  certain  abbreviations  may  be  used  in  the  records  of  cases, 
as  follow^s:  A.  D.  (antero-dextral).  A.  S.  (antero-sinistral).  P.  D. 
(postero-dextral).  P.  S.  (postero-sinistral).  A.  1  D.  |,  would  mean  that 
the  subject  swayed  forward  one  inch,  and  to  the  right  three-fourths  of 
an  inch.     This  we  have  found  to  be  the  average  for  normal  adults. 

The  records  showed  a  law  of  irregular  rhythmical  motion.  *  This  was 
noticeable  chiefly  in  the  forward  and  backward  movement,  but  these 
waves  of  motion  did  not  correspond  with  respiration  as  a  whole  or  frac- 
tionally. 

Kespirations  per  minute  were  recorded  as  follows:  21.5,  23,  20-21, 
23,  31,  28,  29,  22,  etc.  In  one  observation,  extending  over  three  min- 
utes, the  subject,  a  healthy  Irishman,  employed  in  the  physiological 
laboratory  of-  the  University  of  Pennsylvania,  respired  in  the  first 
minute  27  times,  in  the  next  minute  28  times,  and  in  the  third  minute 
262  times.  The  tracing,  as  usual,  showed  certain  waves  of  antero-pos- 
terior motion ;  of  these  there  were  during  each  of  the  first  three  minutes, 
12,  11,  and  11  respectively.  In  another  instance,  in  the  same  individual, 
the  respiration  was  22,  and  the  antero-posterior  waves  14.  In  the  writer's 
case,  13  of  these  waves  and  24  respirations  were  recorded  in  one  minute. 
Thus  the  normal  man  has  a  rhythmical  sway  of  about  14  to  the  minute. 
What  governs  this  as  to  number  is  not  clear. 

A  very  large  percentage  of  the  normal  individuals  observed  seemed 
inclined  when  losing  their  equilibrium  to  fall  forward  and  then  slightly 
to  the  right.  The  motion  is  greatest  in  the  forward  and  backward  line. 
The  subject,  as  a  rule,  does  not  go  so  far  backward  as  forward  and  not 
so  far  to  the  left  as  to  the  right. 

We  have  endeavored  to  ascertain  whether  the  sway  to  the  right  or  to 
the  left  may  be  coincident  with  right-handedness  or  left-handedness. 
While  right-handed  people  almost  invariably  are  inclined  to  tilt  over  to 
the  right,  of  22  left-handed  people  12  were  inclined  to  tilt  to  the  left. 

This  at  once  opens  the  whole  subject  of  asymmetry.  That  the  right 
side  of  the  body,  as  a  whole,  is  usually  larger  than  the  left,  in  persons 
who  are  right-handed,  is  generally  accepted.  The  difference  is  noticeable 
in  the  shoulders  and  upper  extremities.  The  right  arm  displaces  several 
more  cubic  inches  of  water  when  immersed  in  a  tube  up  to  a  given  point, 
and  is  stronger  than  the  left. 

The  weight  of  the  arms  being  unequal  the  centre  of  gravity  is,  there- 
fore, slightly  on  the  right  side ;  and  it  has  been  found  fliat  a  man  who 
has  lost  an  arm  sways  to  the  sound  side.     "  The  weight  of  the  arms  is  so 
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important  in  correcting  the  oscillations  of  the  centre  of  gravity  in  walk- 
ing, that  if  one  be  lost  a  runner  needs  another  of  the  same  weight."^ 

The  careful  weighing  of  the  muscles  of  the  legs  and  of  the  back, 
excised  from  the  body,  has  shown  the  right  to  be  in  excess. 

The  cause  of  this  excess  is  doubtless  finally  to  be  referred  to  the 
central  nervous  system.  The  left  cerebral  hemisphere,  from  its  slightly 
greater  size,  especially  in  the  motor  area,  and  greater  density,  has  been 
termed  the  "  leading  side." 

In  connection  with  this  it  is  interesting  to  state  that  Flechsig  found  the 
decussation  of  fibres  in  the  anterior  pyramid  unsymmetrical,  more  cross- 
ing from  the  left  brain  to  the  right  of  the  cord  than  in  the  opposite  direc- 
tion. It  may,  therefore,  be  that  decussation  of  the  motor  fibres  renders 
the  right  side  of  the  body,  from  a  muscular  standpoint,  the  leading  side. 
But  Flechsig  also  found  that  nearly  all  the  fibres  decussated  in  some 
instances,  forming  the  posterior  column  of  the  lateral  opposite  half  of  the 
spinal  cord ;  however,  in  rare  cases,  almost  none  of  the  fibres  decussated. 
It  would  be  interesting  to  determine  whether,  in  these  cases,  the  subjects 
were  or  were  not  left-handed. 

As  an  antithesis  to  this,  M.  Bourdon's  observation  is  noteworthy.  In 
the  case  of  a  man  who  forty  years  previously  suffered  a  disarticulation 
of  the  left  arm,  the  riglit  brain  showed  a  decided  depression  of  the  as- 
cending frontal  convolution,  the  paracentral  lobule  and  the  convexity 
of  the  right  hemisphere ;  there  was  also  enlargement  of  the  right  lateral 
ventricle,  due  to  very  extensive  atrophy  of  adjacent  white  substance. 
The  right  brain  weighed  thirty-one  grammes  less  than  the  left.^ 

The  point  I  wish  to  make  clear  is  that  cerebral  development  and 
activity  have  a  direct  relation  to  muscular  development  and  activity  of 
the  opposite  side  of  the  body.  It  would  therefore  not  be  irrational  to 
suppose  that,  by  educating  the  muscles  of  the  left  side  unt:l  they  were 
superior  to  those  of  the  right,  the  right  brain  might  then  be  made  the 
leading  side  and  the  recognition  of  this  might  possibly  give  to  those  of 
delayed  mental  development  a  new  centre  for  the  cultivation  of  the 
powers  of  both  mind  and  body. 

In  maintaining  the  erect  position  a  large  number  of  muscles  of  the 
body  are  in  constant  activity.  Subjects  must  sway  not  only  to  the 
heavier  side  but  also  to  the  stronger  side.  The  predominating  muscies 
not  only  exercise  this  greater  influence  of  their  own,  but  there  is  prob- 
ably added  an  increment  of  energy  due  to  automatic  tone  waves  created 
by  the  constant  strain  of  other  muscles  in  a  state  of  tension. 

This  factor,  combined  with  actual  excess  of  tissue,  produces  in  most 
persons  an  antero-dextral  sway.      The  sinistral   sway  is  found   in    a 

1  Hall  and  Ilartwell,  Johns  Hopkins  Univ.,  "Mind,"  No.  xxxiii. 

2  Kevue  de  Therapeutique,  Med.-Cliir.,  No.  11. 


HINSDALE,    THE    STATION    OF    MAN.  483 

majority  of  left-handed  people.     It  is  found  rarely  in  those  who  are 
right-handed. 

Twelve  individuals,  mostly  young  men  in  good  health,  were  carefully 
observed,  tracings  of  the  sway  being  recorded  on  the  drum.  There  was, 
with  the  eyes  open,  a  maximum  antero-posterior  sway  of  1.56  inches  and 
a  minimum  of  0.32  inch,  the  average  being  one  inch.  Laterally  the 
average  was  0.78  inch,  the  maximum  being  1.50  inches,  and  the 
minimum  0.24  inch. 

With  the  eyes  closed  these  figures  were  considerably  increased.  The 
averages  for  forward  and  back  and  for  lateral  sway  were  increased  80 
per  cent,  and  28  per  cent,  respectively,  making  1.8  inch  for  antero- 
posterior, and  1  inch  for  lateral  sway.  These  figures  may  be  considered 
normal  for  young  men  in  health. 

Allowing  the  eyes  to  wander  about  the  room,  though  the  head  be  not 
turned — in  other  words,  the  absence  of  fixation  of  the  eyes,  reading  aloud, 
and  removal  of  the  shoes  and  stockings,  increase  the  bodily  sway.  In 
one  instance  the  lateral  sway  of  a  man  was  one-fourth  of  an  inch.  Re- 
moval of  the  shoes  and  stockings  increased  this  to  If  inches.  The  an- 
tero-posterior sway  in  the  same  instance  was  1.52  inches,  but  after 
removal  of  shoes  2.88  inches — almost  double.  Comparisons  made  with 
eyes  shut,  with  shoes  and  without  shoes,  showed  a  corresponding  incre- 
ment. In  the  writer's  case  this  increment  was  16  per  cent,  for  antero- 
posterior and  12  per  cent,  for  lateral  sway.  In  a  number  of  observations 
the  increase  of  sway  varied  considerably;  no  changes  were  observed 
excepting  that  of  extent  of  the  oscillation. 

Twenty-five  girls,  between  the  ages  of  seven  and  thirteen,  were  ex- 
amined in  orphanages.  The  lateral  sway  averaged  1.06  inches,  the 
antero-posterior  sway  1.08  inches.  Shutting  the  eyes  increased  this  sway 
about  40  per  cent. 

Eleven  boys  yielded  slightly  greater  figures  than  in  the  case  of  girls — 
an  increase  of  7  per  cent,  for  lateral  sway,  and  13  per  cent,  for  antero- 
posterior sway. 

Children  sway  absolutely  more  than  adults,  and  there  is  a  greater 
equality  in  their  cases  between  the  antero-posterior  and  the  lateral  sway. 

Thirty-nine  inmates  of  the  Institution  for  the  Blind  were  examined,  by 
permission  of  Dr.  Harlan.  The  average  lateral  deviation  was  found  to 
be  1.4  inches;  the  antero-posterior  deviation  1.7  inches.  This  is  about 
the  normal  sway  of  healthy  individuals  with  their  eyes  shut,  and  shows 
that  the  blind,  even  after  years  of  experience,  are  not  able  to  preserve 
their  equilibrium  better  than  the  man  who  is  momentarily  deprived  of 
eyesight. 

Seventeen  deaf  mutes,  between  fourteen  and  twenty-four  years  of  ao-e, 
were  examined  at  the  Institution  for  the  Deaf  and  Dumb,  by  permission 
of  Dr.  Wharton.     The  average  lateral  sway  was  found  to  be  0.93  inch, 
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and  the  average  antero-posterior  sway  0.85  inch.  With  the  eyes  shut  the 
sway  increased  so  that  the  average  for  lateral  sway  became  1.18  inches, 
an  increment  of  27  per  cent.,  and  the  antero-posterior  sway  1.31  inches, 
an  increment  of  54  per  cent.  It  may  be  said  of  these  figures  that  the 
boys  are  trained  in  military  practice,  and  that  their  shoes  are  stout  and 
have  broad  soles.  They  were  all  right-handed  ;  they  all  swayed  to  the 
right  excepting  two,  one  of  whom  swayed  to  the  left,  the  other  swayed 
to  both  right  and  left. 

Opportunity  was  taken  at  this  time  to  test  the  liability  of  deaf-mutes 
to  become  dizzy.  It  was  discovered  by  Prof.  William  James,  of  Harvard 
University,^  that  deaf-mutes,  in  whom  the  semicircular  canals  are  fre- 
quently diseased  or  destroyed,  are  not  so  likely  as  others  to  lose  their 
equilibrium  or  to  become  dizzy.  Three  boys  were  turned  rapidly  about 
while  standing  on  their  feet ;  they  w^ere  then  told  to  walk  rapidly  down 
a  line  on  the  floor.  Although  they  were  turned  a  dozen  or  more  times, 
they  were  all  able  to  Avalk  a  straight  line  without  wavering.  A  fourth 
confessed  he  was  very  dizzy,  and  diverged  widely  from  the  line.  The 
three  who  were  first  tested  were  far  better  able  to  keep  the  line  than  was 
the  writer. 

The  influence  of  ether  on  station  was  also  observed,  with  the  aid  of 
Dr.  W.  C.  Lott.  Tracings  from  both  of  us  w  ere  obtained.  We  took  the 
ether  in  the  standing  position  so  that  the  index  of  the  apparatus  could 
write  at  any  desired  moment.  As  the  ether  was  taken  the  writer  seemed 
to  be  pivoted  as  a  top  when  nearly  done  spinning,  and  finally  it  seemed 
as  though  the  feet  were  not  resting  upon  any  solid  foundation.  The 
tracings,  apparently,  do  not  show  anything  more  than  a  great  exaggera- 
tion of  the  normal  sway. 

In  several  cases  of  locomotor  ataxia  the  sway  with  the  eyes  open  was 
observed  to  vary  from  2.25  inches  to  3.75  inches  in  the  antero-posterior 
line,  one  from  2.50  inches  to  3.25  inches  laterally.  One  of  these  has 
been  engraved.  Six  observations  with  the  eyes  shut  showed  a  lateral 
sway  of  3  to  6  inches,  and  antero-posteriorly  3  to  7  inches.  An  interest- 
ing tracing  of  a  case  of  spastic  paralysis  showed  that  the  oscillations 
were  almost  wholly  in  the  antero-posterior  line.  Ten  tracings  from  cases 
of  chorea  were  taken.  With  the  eyes  open,  the  lateral  deviation  aver- 
aged 1.45  inches;  the  antero-posterior  deviation,  2.35  inches.  The  sway 
slightly  increased  when  the  eyes  were  shut. 

As  a  result  of  these  observations  there  arise  certain  valuable  formulae 
which  point  to  further  physiological  research  and  have  direct  clinical 
utility. 

They  show  that  the  normal  man  and  woman  have  an  average  sway  of 

1  The  Sense  of  Dizziness  in  Deaf-Mutes.    By  Wm.  James,  M.D.    Amer.  Journ.  Otology,  Oct.  1882. 
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about  one  inch  in  the  forward  and  back  line,  and  three-quarters  of  an 
inch  laterally. 

That  children  sway  to  a  slightly  greater  extent  than  adults,  and  that, 
both  in  adults  and  in  children,  closing  the  eyes  increases  the  sway  about 
50  per  cent. 

An  artificial  agent,  such  as  ether,  simply  exaggerates  the  normal  sway. 

That  a  law  of  rhythmical  motion  governs  the  sway  of  man.  The 
cause  of  this  is  not  yet  clear. 

The  methods  introduced  by  Dr.  Mitchell  for  studies  of  this  kind 
enable  clinical  inquirers  to  make  accurate  statements  which  may  be 
comparable  with  the  observations  of  others. 


EXCISION  OF  THE  ENTIRE  CLAVICLE  FOR  CENTRAL 

CARCINOMA. 

By  John  Sloan,  M.D., 

OF  NEW  ALBANY,  INDIANA. 

James  F.  M.,  of  Washington  Co.,  Indiana,  came  to  my  office  No- 
vember 21,  1885,  with  his  physician,  Dr.  Maxedon,  to  consult  me  in 
relation  to  an  enlargement  of  his  right  clavicle.  He  was  fourteen  years 
old,  large  and  robust.  Had  had  pain  in  the  bone  since  May ;  observed 
an  enlargement  October  15th,  and  consulted  his  physician.  It  had  grov>^n 
rapidly,  extending  upward  and  inward,  the  greater  enlargement  about 
two  and  a  half  inches  from  the  sternum.  I  advised  its  immediate 
removal. 

He  returned  November  28th,  accompanied  by  Dr.  M.  and  two  other 
physicians  of  his  town,  who,  with  several  others  of  this  city,  assisted  in 
the  operation.  On  examining  the  mobility  of  the  shoulder,  before 
placing  him  on  the  table,  I  fractured  the  bone,  which  made  the  opera- 
tion more  protracted.  He  took  chloroform  kindly.  An  incision  was 
made  from  the  centre  of  the  sternum  to  a  little  beyond  the  acromial 
extremity  of  the  bone  ;  the  parts  were  dissected  from  the  anterior  surface ; 
it  was  disarticulated  from  the  scapula,  a  noose  of  cord  placed  around 
it  for  traction ;  and  it  was  carefully  separated  from  its  connections  with 
probe-pointed  scissors  and  scalpel  to  the  place  of  fracture.  The  sternal 
fragment  was  seized  with  forceps,  disarticulated  from  the  sternum,  and 
carefully  dissected  out.  Arteries  as  divided  were  seized  and  held  by 
compressors.     Capillary  hemorrhage  was  arrested  by  hot  sponges. 

The  time  occupied  in  the  removal  was  forty-five .  minutes.  Three 
small  tents  of  twisted  marine  lint  were  placed  in  the  wound  for  drainage, 
it  was  closed  with  wire  sutures,  dressed  with  a  compress  of  marine  lint 
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and  bandage.  No  vessels  required  ligation.  The  drainage  tents  were 
removed  on  the  second  day  ;  there  was  moderate  suppuration  from  two 
places.  The  sutures  were  removed  on  the  seventh  day;  union  was  com- 
plete at  the  extremities,  and  a  portion  of  the  centre.  || 

On  January  13th  he  returned  home,  thirty  miles,  by  stage.  The 
wound  was  healed,  except  two  small  points  which  had  scabbed  over. 
Dr.  Maxedon  remained  with  and  cared  for  him  the  first  ten  days.  His 
highest  temperature  was  101J°,  on  the  second  day;  afterward  normal. 
Morphiue  was  given  for  a  few  nights  to  procure  sleep,  and  an  occasional 
laxative. 

The  circumference  of  the  bone,  three  inches  from  the  sternal  articula" 
tion,  was  five  and  a  half  inches.  On  section  it  presented  a  thin  shell  of 
bone  exteriorly  with  calcareous  infiltration  throughout  the  interior ;  I 
dissolved  the  bony  and  calcareous  material  in  dilute  hydrochloric  acid, 
made  some  sections,  stained  them  in  picro-carmine,  and  mounted  them 
in  glycerine.  They  showed  a  dense  stroma  Of  connective  tissue,  with 
some  spindle  cells,  and  large  nests  of  cancer  cells.  He  visited  me  about 
the  5th  of  April ;  there  was  evidence  of  the  return  of  the  cancer  in  the 
line  of  the  cicatrix,  and  in  the  glands  of  the  neck. 
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Recent  Works  on  Ophthalmology. 
The  Eefeaction  and  Accommodation  of  the  Eye,  and  their  Anom- 
alies.   By  E.    Landolt,  M.D.    Translated  by  C.  M.  Culver,  M.D. 
Edinburgh:  Young  J.  Pentland,  1886. 

The  Hygiene  of  the  Eye  in  Schools.  By  Herman  Cohn,  M.D. 
Translated  by  W.  P.  Turnbull.     London :  Simpkin,  Marshall  &  Co., 

1886. 

The  Direction  of  the  Lymph-streams  in  the  Eye.  By  H.  Gifford, 
M.D.  Archives  of  Ophthalmology,  June,  1886.  New  York:  Putnam  & 
Sons. 

A  Contribution  to  the  Study  of  Sympathetic  Ophthalmitis. 
Archives  of  Ophthalmology,  Sept.  1886. 

Report  of  the  Committee  on  Sympathetic  Ophthalmitis.  Transac- 
tions of  the  Ophthalmological  Society  of  the  United  Kingdom,  vol.  vi.  1886. 
London :  J.  &  A.  Churchill. 

On  a  Case  of  Meningitis  following  Excision  of  the  Eyeball. 
By  E.  Nettleship.     Archives  of  Ophthalmology,  September,  1886. 

EiTRiGE  Meningitis  nach  Enucleation.  By  R.  Deutschmann.  Archiv 
flir  Ophthalmologie,  xxxi.  iv.  p.  251. 

L'Antisepsie  comme  Mo  yen  Preventif  des  Dangers  de  Mort  apres 
LES  Operations  Orbitaires.  By  L.  de  Wecker.  Annal.  d' Oculists, 
Jan.,  Feb.,  1886. 

Traite  Complet  d'Ophthalmologie.  Par  L.  de  Wecker  and  E.  Lan- 
dolt.    Tome  III.  fasc.  3e.     Paris:  1887. 

Subjective  Symptoms  in  Eye  Diseases.  By  G.  Berry,  M.D.  Edin- 
burgh: Oliver  &  Boyd,  1886. 

The  Causes  and  Prevention  of  Blindness.    By  Dr.  Ernest  Fuchs. 

Translated  by  Dr.  R.  E.  Dudgeon.     London :  Balliere,  Tyndall  &  Cox, 

1885. 
Diseases  of  the  Eye.    By  Dr.  Ferdinand  von  Arlt.    Translated  by 

S.  Ware,  M.D.     Edinburgh  :  Young  J.  Pentland,  1886. 

Our  object  in  the  following  pages  is  not  so  much  critically  to  review 
the  works  enumerated  above  as  to  consider  in  what  direction  the  science 
and  practice  of  ophthalmology  are  likely  to  be  affected  by  them  ;  we  shall 
therefore  have  little  to  say  concerning  their  defects  and  omissions,  but 
shall  deal  almost  entirely  with  their  positive  aspect. 

The  estimation  of  correction  of  errors  of  refraction  forms  so  large  a 
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portion  of  ophthalmic  practice  that  iio  apology  is  needed  for  dealing 
first  with  works  on  this  and  allied  subjects. 

There  can  be  no  question  that  Dr.  Landolt's  work  will,  for  many 
years,  be  the  standard  authority  on  refraction.  The  scientific  study  of 
this  branch  of  ophthalmology  may  be  said  to  date  from  the  publication 
of  Donders's  Aiimnalies  of  Refraction  and  Accommodation,  and  Helmholtz's 
Physiologische  Optik.  Since  then,  no  original  work  of  importance  has 
appeared,  and  although  many  minor  treatises  have  been  written,  these 
have  dealt  almost  exclusively  with  the  means  of  diagnosticating  the  more 
common  abnormalities,  and  have  made  no  attempt  to  treat  the  subject 
exhaustively.  Since  1860,  however  (the  date  at  which  Donders's  book 
appeared),  very  great  changes  have  been  introduced.  The  use  of  the 
ophthalmoscope  has  become  more  general,  and  its  construction  immensely 
improved,  the  refraction  instruments  which  a  few  years  ago  were  expen- 
sive instruments,  only  possessed  by  a  few,  are  now  the  rule,  and,  as  a 
consequence,  great  importance  is  attached  to  all  objective  tests.  The 
introduction  of  the  metrical  system  and  its  adaptation  to  the  measure- 
ment of  convergence  have  much  simplified  calculations.  At  the  same 
time  an  enormous  amount  of  information,  statistical  and  otherwise,  has 
been  collected  on  the  subject  of  myopia  and  the  causes  of  its  increase. 
All  these  facts  point  to  the  want  of  a  standard  work  which  shall  serve 
as  a  fresh  starting-point.  This  is  to  a  great  extent  supplied  by  the  book 
before  us. 

Of  the  physical  portion  there  is  not  much  to  be  said,  since  most  of  the 
facts  are  now  common  property.  The  mathematical  elements  are  less 
prominent  than  in  Bonders,  while  an  abundance  of  excellent  illustrations 
saves  much  verbal  explanation.  The  optical  constants  adopted  are 
those  of  Helmholtz,  and  this  portion  of  the  book  will  be  extremely  useful 
for  reference. 

Our  chief  interest  here,  however,  is  with  the  clinical  portion.  The 
author's  optical  treatment  of  ametropia  differs  considerably  from  that 
adopted  generally.  In  hypermetropia  he  makes  no  attempt  to  correct 
the  whole  or  even  nearly  the  whole  of  the  defect,  but  encourages  the 
patient,  even  in  distant  vision,  to  use  two-thirds  of  his  total  accommoda- 
tion. For  instance,  a  patient  with  hypermetropia  of  5  D.,  whose  ampli- 
tude of  accommodation  was  3  D.,  would  still  be  permitted  to  use  two 
dioptres  of  an  accommodation,  and  would  therefore  be  ordered  -f-  3  D. 
The  correction  for  near  vision  is  calculated  in  the  same  way.  It  appears 
to  us  that  the  plan  ordinarily  adopted  of  correcting  the  whole  of  the 
manifest  hypermetropia  and  a  constant  fraction  of  the  latent,  is  more 
sound  theoretically,  and  practically  as  satisfactory.  Dr.  Landolt's  plan, 
indeed,  appears  to  aim  at  correcting  as  little  of  the  hypermetropia  as 
may  be,  while  the  aim  of  the  other  is  to  correct  the  defect  as  nearly  as 
possible,  and  thus  coax  the  patient  to  relax  his  accommodation. 

The  optical  treatment  of  myopia  has  always  been  a  matter  on  which 
there  was  some  diversity  of  practice.  On  this  subject  Dr.  Landolt  has 
no  hesitation,  but  emphasizes  the  following  rule  by  printing  it  in  small 
capitals,  "A  myope  must  be  prohibited  from  wearing  concave  glasses  for 
any  distance  at  which  he  can  see  without  accommodating."  In  other 
words,  a  myope  of  3  D.  must  be  forbidden  to  wear  his  correcting  glass 
when  looking  at  objects  at  33  cm.  (13  inches)  or  nearer.  This  would, 
we  believe,  entail  considerable  inconvenience  upon  many  patients  with- 
out any  corresponding  advantage.     For  years  past  it  has  been  the  prac- 
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tice  in  England  to  allow  myopes  of  moderate  degree  to  wear  their  full 
correction  for  all  purposes,  except  Avhen  the  disease  is  progressing,  and 
no  harm  has  been  found  to  result. 

Tlie  author's  well-known  interest  in  all  that  relates  to  the  ocular 
muscles  gives  to  his  remarks  on  this  subject  an  authoritative  character. 
This  part  should  be  read  in  connection  with  the  chapter  on  the  same 
subject  in  the  Traite  complet  We  are  at  present  probably  only  on  the 
threshhold  of  this  subject,  and  much  remains  to  be  done.  This  portion  of 
the  book,  however,  forms  an  able  resiune  of  our  present  knowledge,  for 
much  of  which  we  are  indebted  to  Prof.  Landolt  himself. 

Donders's  statements  as  to  the  relations  which  exist  between  converg- 
ence and  accommodation  still  hold  good,  and  the  adaptation  of  the 
metrical  system  has  rendered  it  more  easy  of  demonstration.  Nearly 
all  the  facts,  however,  as  to  the  relative  amount  of  convergence  and 
divergence  possible  to  different  individuals  are  more  modern.  The  rules 
for  guidance  in  the  adoption  of  operative  or  other  treatment  are  laid 
down  upon  a  logical  basis.  The  position  of  parallelism  of  the  visual 
axes  is  denoted  by  zero,  and  divergence  and  convergence  are  expressed 
in  metrical  angles  with  the  sign  —  or  -j-  prefixed.  The  normal  standard 
taken  is  an  amplitude  of  convergence  of  ten  metrical  angles  (m.  a.),  of 
which  one  is  negative  and  nine  positive.  This  may  be  departed  from  in 
many  ways.  The  range  of  convergence  may  be  normal,  but  the  whole 
may  be  carried  too  far  to  the  negative  or  positive  side,  or  the  amplitude 
may  be  curtailed  at  either  or  both  extremities.  Whenever  the  positive 
convergence  fails  there  is  asthenopia  in  near  vision.  Convergence  is 
measured  by  means  of  Landolt's  ophthalmo-dynamometer  and  divergence 
by  prisms.  Tenotomy  of  the  abductors  diminishes  the  negative  portion 
of  the  range,  and  increases  the  positive  at  least  to  the  same  extent,  and 
usually,  if  the  adductors  are  sound,  to  a  greater  extent.  It  is,  of  course, 
only  available  when  part  of  the  range  is  negative,  or  actual  convergence 
would  be  produced.  When  the  internal  recti  are  weak,  as  shown  by 
shortening  of  the  positive  range,  it  does  little  good  and  one  or  both  in- 
ternal recti  must  be  advanced.  If  the  external  recti  are  weak  tenotomy 
of  the  internal  may  be  performed  also.  When  the  amplitude  of  accom- 
modation is  much  below  normal  the  case  is  not  well  adapted  for  opera- 
tive interference. 

A  work  of  a  totally  different  character,  yet  dealing  with  very  kindred 
subjects,  is  Cohn's  Hygiene  of  the  Eije  in  Schools.  It  is  not,  indeed,  a  new 
work,  but  until  the  appearance  of  this  translation  it  was  not  very 
familiar  to  English  readers.  If  some  such  book  were  used  as  a  text- 
book for  all  engaged  in  teaching  we  should  see  less  of  the  evil  effects 
produced  during  school-life  from  ignorance  of  the  capabilities  of  the 
growing  eye.  Its  appearance  is  especially  opportune  just  now,  when 
there  has  been  a  tendency  shown  to  minimize  the  evils  of  myopia,  and 
to  regard  it  in  some  quarters  simply  as  a  physiological  adaptation  of 
the  eye  to  the  requirements  of  civilized  life.  After  an  introductory 
portion  adapted  for  the  laity,  we  come  to  the  real  pith  of  the  book — a 
description  of  the  faulty  positions  assumed  by  school-children,  and  the 
defects  of  school  desks,  bad  illumination,  and  faulty  type,  which  neces- 
sitate or  facilitate  such  positions.  • 

The  main  interest  of  the  book  from  a  medical  point  of  view,  however, 
centres  round  the  oft-quoted  statistics.     These  should  be  read  in  conjuuc- 
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tion  with  Dr.  Randall's  comprehensive  paper  "  Refraction  Statistics," 
American  Journal  of  the  Medical  Sciences,  1885.  These  prove  con- 
clusively that  the  number  of  cases  of  myopia  and  its  degree  progres- 
sively increase  from  the  lower  to  the  higher  classes  of  schools,  and  are 
greater  in  the  higher  than  in  the  more  elementary  schools,  in  which  the 
average  age  of  the  scholars  is  the  same. 

Of  late  years  the  views  prevalent  regarding  refraction  have  been 
greatly  modified.  It  may  now  be  considered  established  that  hyper- 
metropia  is  the  normal  condition  at  birth,  and  that  emraetropia  is  seldom 
reached  till  the  age  of  six  or  eight,  that  after  this  age  a  considerable 
proportion  of  children  become  myopic. 

Much  more  valuable,  in  our  opinion,  than  these  colossal  statistics  are 
those,  more  limited  in  number,  which  show  the  changes  undergone  by 
individual  eyes  in  a  certain  number  of  years. 

It  was  long  believed  that  hypermetropia  was  a  stationary  condition,  and 
that  the  cases  of  myopia  were  derived  from  eyes  which  were  originally 
emmetropic.  No  less  an  authority  than  Donders  has  expressed  the 
opinion  that  hypermetropic  eyes  did  not  become  myopic.  If,  however, 
all  eyes  are  originally  hypermetropic  it  is  evident  that  this  view  must  be 
abandoned ;  indeed,  the  statistics  just  referred  to  seem  to  show  that  a 
very  considerable  number  of  children  who  are  still  hypermetropic  at  the 
commencement  of  school-life  eventually  become  myopic.  Nor  is  it  pos- 
sible any  longer  to  maintain  that  sharp  distinction  between  progressive 
and  stationary  myopia  which  has,  until  lately,  been  customary,  for 
there  are  numerous  statistics  which  show  that  myopia  nearly  always  con- 
tinues to  increase  to  some  extent  during  the  whole  of  school-life.  Of 
course,  there  is  marked  and  most  important  diflTerence  between  a  myopia 
which  ceases  to  increase  at  puberty,  or  thereabouts,  and  is  unaccom- 
panied by  atrophic  changes  in  the  choroid,  and  that  form  of  it  which 
continues  to  increase  throughout  life,  and  is  accompanied  by  atrophic 
changes  in  the  region  of  the  posterior  pole.  Landolt  and  others  name 
the  first  typical  myopia,  and  the  second  atypic  or  malignant. 

Of  the  statistics  showing  changes  taking  place  in  the  same  individuals 
we  quote  those  of  Erisman  and  Reich, ^  as  in  each  the  interval  was  as 
long  as  six  years  (the  latter  are  not  given  by  Colin).  Erisman  found 
23  per  cent,  and  Reich  25  per  cent,  only  whose  refraction  had  not  in- 
creased. Of  cases  of  hypermetropia  which  had  passed  into  myopia 
Erisman  found  13  per  cent.,  Avhile  the  proportion  of  emmetropes  who 
had  become  myopic  was  only  slightly  greater,  namely  16  per  cent. 
Reich's  figures  are  much  higher,  but  the  relative  proportion  is  nearly 
the  same.  Now  when  it  is  considered  that  the  slightest  increase  in  the 
refraction  of  an  emmetropic  eye  renders  it  myopic,  while  the  hyperme- 
tropic has  first  to  become  emmetropic,  it  is  apparent  that  the  eye  which 
remains  hypermetropic  beyond  the  normal  period,  is  one  which,  under 
the  influence  of  school-life,  is  very  liable  to  become  myopic.  There  are 
statistics  to  determine  whether  myopia  thus  produced  is  of  a  rapidly 
progressive  character. 

The  last  volume  of  the  Transactions  of  the  Ophthalmological  Society, 
though  containing  much  that  is  of  interest,  will  contribute  most  to  the 
permanent  advance  of  ophthalmology  through  the  comprehensive  report 
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of  the  Committee  on  Sympathetic  Ophthalmitis,  and  Mr.  Nettleship's 
paper  on  "Meningitis  following  Enucleation." 

In  connection  with  the  former  we  take  Gifford's  important  papers, 
which  have  certainly  thrown  new  light  upon  the  pathology  of  sympa- 
thetic inflammation.  The  author  states  that  his  experiments  were 
originally  undertaken  with  the  intention,  and  in  the  expectation,  of 
confirming  Deutschmann's  results.  To  make  the  significance  of  GiflTord's 
results  apparent  it  will  be  necessary  briefly  to  glance  at  the  position  to 
which  Deutschmann's^  experiments  had  brought  our  knowledge  of  the 
pathology  of  this  aflTecticm.  Injecting  pyogenic  micrococci  into  the 
vitreous  of  one  eye  in  rabbits,  he  had  almost  always  succeeded  in  pro- 
ducing papillitis  in  the  other,  which  persisted  till  the  death  of  the  animal, 
which  always  occurred  within  a  few  weeks.  On  examining  the  parts, 
the  microorganisms  were  found  in  abundance  in  the  intersheath  spaces 
of  both  optic  nerves,  in  greater  quantity  as  the  globes  were  approached, 
and  around  the  chiasma.  When  the  infecting  material  was  introduced 
into  the  optic  nerve  which  had  been  ligatured  on  the  proximal  side,  in- 
flammation of  the  uveal  tract  was  set  up,  from  which  it  was  concluded 
that  the  immunity  enjoyed  by  this  in  the  other  experiments  was  due  to 
the  early  death  of  the  animal.  In  order  to  test  the  applicability  of  these 
experiments  to  sympathetic  ophthalmitis  as  it  occurs  in  man,  culture  ex- 
periments were  made  with  aqueous,  and  portions  of  iris  removed  during 
life  from  the  sympathizing  eye.  The  microorganisms  thus  reared  appeared 
to  possess  all  the  properties  of  those  inoculated  in  the  original  experi- 
ments, and  they  produced  the  same  eflect  when  injected  into  the  rabbit's 
eye.  The  existence  of  microphytes  in  the  exciting  eye  having  been 
previously  proved,  the  chain  of  evidence  as  to  these  being  the  cause  of 
the  inflammation  of  the  second  eye  seemed  fairly  complete,  and  it  was 
not  unnaturally  concluded  that  the  microphytes  had  travelled  from  the 
first  eye  to  the  second  along  the  optic  nerve  sheaths  and  chiasma.  Their 
passage  might  indeed  be  considered  proved,  but  as  regards  their  mode 
of  transit  there  were  at  least  two  weak  points  in  the  evidence.  In  the 
first  place,  it  is  necessary  to  assume  that  in  one  nerve  they  travelled 
against  the  lymph  stream.  Secondly,  why  should  they  be  more  redund- 
ant near  the  globes?  An  obstruction  at  the  papilla  of  the  second  eye 
would  explain  their  accumulation  behind  it,  but  why  should  there  be  a 
similar  condition  in  the  nerve  of  the  first  eye?  GiflTord's  experiments 
thrown  light  upon  both  these  points.  In  his  first  paper  he  cleared  the 
ground  by  showing  the  direction  of  the  normal  lymph  currents  between 
the  eyes  and  the  brain.  In  numerous  experiments  injections  of  colored 
substances  were  made  into  the  vitreous  with  the  following  results: 

"When  a  small  drop  of  sterilized  water,  containing  Indian  ink  or  cinnabar 
in  suspension,  is  introduced  there  is  generally  little  or  no  reaction.  The  next 
day,  or  later,  if  the  injection  is  made  far  forward,  one  sees  with  the  ophthal- 
moscope the  particles  collecting  in  the  optic  excavation ;  if  the  animal  be 
killed  a  day  or  two  later,  the  central  canal  is  marked  by  a  black  or  red  line 
which  leaves  the  nerve  with  the  vessels,  and  can  be  traced  a  short  distance 
toward  the  apex  of  the  orbit.  Microscopically  one  sees  that  the  granules  are 
contained  in  the  perivascular  lymph  spaces.  They  can  also  be  traced  along 
the  small  vessels  given  off  to  the  papilla,  nerve,  and  choroid.  None  were 
found  in  the  intervaginal  or  dural  sheath.  .  .  .  Anthrax  bacilli  followed 
the  same  course,  but  did  not  enter  the  finest  canals.   As  they  n^ltiply  where- 

1  Arcliiv  fiir  Ophthalmologic,  xxx.  iii.;  xxvii.  ii.;  xxix.  iv.  etc. 
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ever  they  are  carried,  they  are  found  in  considerable  number  in  the  orbit, 
and  if  the  animal  lives  long  enough,  in  the  cranial  cavity." 

These  experiments  clearly  demonstrate  the  existence  of  a  lymph  cur- 
rent from  the  vitreous  to  the  brain  along  the  bloodvessels. 

GifFord  then  repeated  Quincke's^  experiments  of  injecting  cinnabar 
into  the  cerebral  subdural  space  after  trephining,  and  found  that  it 
travelled  down  the  intervaginal  space  of  each  optic  nerve,  being  more 
abundant  near  the  globes.  The  fact  that  the  suprachoroid  can  be  readily 
injected  from  the  intervaginal  space  perhaps  answers  one  obvious  objec- 
tion to  the  bacterial  theory  of  sympathetic  inflammation — namely,  that 
the  chief  stress  of  the  affection  is  not  upon  the  optic  papilla  and  retina, 
but  upon  the  uveal  tract. 

Giiibrd's  second  paper  has  a  more  immediate  bearing  upon  pathology. 
His  experiments  with  the  same  microorganisms  as  were  used  by  Deatsch- 
mann  led  to  very  different  results;  the  animals  did  not  die,  there  was  no 
permanent  effect  produced  on  the  other  eye,  and,  although  there  was 
inflammatory  exudation  into  the  sheaths  of  the  nerve  for  some  distance 
behind  the  eye,  in  no  instance  did  the  micrococci  themselves  extend  be- 
yond the  lamina  cribrosa. 

We  do  not  propose  to  discuss  the  several  explanations  which  might  be 
given  of  these  experiments,  giving  different  results  to  those  of  Deutsch- 
mann,  but  pass  to  Gifford's  experiments  with  the  anthrax  bacillus.  One 
difficulty  with  this  bacillus  is,  that  if  the  subconjunctival  tissue  is  in- 
oculated the  animal  dies.  It  was  exceedingly  difficult  to  prevent  this, 
hence  the  negative  result  as  regards  affection  of  the  second  eye  of  the 
majority  of  the  experiments.  The  three  cases,  however,  in  which  this 
was  affected  are  extremely  instructive.  In  each  the  bacilli  could  be 
traced  along  the  vessels  to  the  apex  of  the  orbit ;  they  were  present  in 
the  cranium  around  the  chiasma  ;  they  were  to  be  traced  down  the  inter- 
vaginal space  of  each  nerve,  increasing  in  quantity  near  the  eyes. 

It  is  manifest  that  these  experiments  are  too  few  to  establish  any  theory 
upon.  Still,  taken  in  conjunction  Avith  those  bearing  on  the  course  of 
the  lymph-currents,  they  are  significant.  AVhile  strengthening  the  theory 
that  migration  of  microorganisms  is  the  exciting  cause  of  sympathetic 
ophthalmitis,  they  render  it  extremely  doubtful  whether  the  optic  nerves 
can  be  considered  as  the  direct  channel  of  communication.  If  the  mode 
of  infection  suggested  by  these  experiments  should  be  confirmed  by 
others,  several  difficulties,  which  have  hitherto  stood  in  the  way  of 
accepting  the  bacterial  theory,  will  be  removed,  and  if  there  is  really 
this  double  road  by  which  the  bacilli  can  travel,  it  is  not  at  all  impos- 
sible that  a  relapse  of  inflammation  in  a  sympathizing  eye  may  react 
upon  the  exciting  eye,  a  possibility  in  favor  of  which  there  is  some  clini- 
cal evidence. 

The  report  of  the  Committee  of  the  Ophthalmological  Society  on 
"Sympathetic  Ophthalmitis"  is  of  a  different  nature  from  the  papers 
just  quoted,  the  evidence  being  entirely  clinical.  The  report  is  based 
upon  200  cases  collected  from  various  sources.  Of  these,  fifty  ended  in 
complete  recovery,  and  a  very  considerable  number  had  useful  vision. 
Obviously,  however,  this  does  not  give  the  real  percentage  of  recoveries, 
as  there  would  be  a  much  greater  tendency  to  publish  the  successful 
cases.     The  same  difliculty,  though  to  a  less  extent,  arises  in  estimating 

1  Reichert's  and  Du  Bois  Reyniond's  Archives,  1872. 
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the  effect  of  various  modes  of  treatment.  The  Committee  have  rightly 
been  chary  of  drawing  conclusions,  and  have  merely  arranged  the  facts 
bearing  on  the  different  points.  Some  conclusions  do  seem,  however, 
fairly  deducible.  AVe  should  say  that  Mauthner's  view  that  enucleation 
of  the  exciting  eye  aggravates  a  mild  attack  of  sympathetic  inflamma- 
tion, if  not  disproved,  is,  at  any  rate,  rendered  extremely  improbable. 

One  of  the  points  on  which  the  Committee  endeavored  to  collect  evi- 
dence was  as  to  the  possibility  of  sympathetic  ophthalmitis  occurring 
without  a  perforating  lesion  of  the  exciting  eye.  Considering  the  very 
wide  field  over  which  the  evidence  was  sought,  it  is  impossible  to  avoid 
the  conclusion  that  had  this  been  possible  unequivocal  examples  would 
have  been  found.  Of  course,  it  is  necessary  to  exclude  at  the  outset  all 
cases  in  which  the  first  eye  suffered  from  spontaneous  irido-cyclitis  from 
a  constituted  cause,  for  in  such  it  is  impossible  to  exclude  the  action  of 
the  same  cause  upon  the  second  eye.  The  Only  cases  admissible  would 
be  those  of  injuries  without  perforation,  or  of  affections  which  are  dis- 
similar to  sympathetic  iritis  (for  a  constitutional  cause  would  not  produce 
different  symptoms  in  the  two  eyes).  Since,  however,  spontaneous  uveitis 
may  occur  in  the  second  eye,  it  is  evident  that  cases  must  be  accepted 
with  great  doubt  in  which  the  affections  of  this  eye  did  not  appear  until 
long  after  the  usual  interval  which  separates  the  affection  of  the  two 
eyes  in  true  sympathetic  ophthalmitis.  Now  of  the  eight  cases  which 
have  been  selected  as  the  only  ones  approximately  fulfilling  the  condi- 
tions, in  two  there  was  an  interval  of  sixteen  and  twenty  years  respec- 
tively, while  in  the  remainder  the  evidence  of  no  perforation  having 
occurred  was  far  from  being  conclusive.  Genuine  cases,  had  they 
occurred,  Avould  certainly  have  been  published  and  the  absence  of  such 
is  strong  evidence  of  their  non-existence.  It  is  evident  that  this 
strengthens  the  view  of  the  septic  nature  of  sympathetic  inflammation. 

The  series  of  cases  in  which  the  symptoms  did  not  appear  in  the  second 
eye  until  after  removal  of  the  injured  eye  is  of  great  interest.  The 
general  mildness  of  these  cases  seems  clearly  to  point  to  enucleation  being 
likely  to  influence  the  course  of  sympathetic  inflammation  favorably. 
There  are  numerous  other  points  on  which  the  evidence  is  very  sugges- 
tive, but  for  these  we  must  refer  to  the  report  itself. 

That  meningitis  which  is  generally  fatal  occasionally  results  from  enu- 
cleation has  long  been  known.  The  cases,  however,  that  had  occurred 
were  scattered  throughout  medical  literature,  and  it  was  difficult  to  esti- 
mate the  frequency  of  the  complication  or  to  arrive  at  definite  conclu- 
sions as  to  its  pathology.  In  the  papers  of  Nettleship,  Deutschmann,  and 
de  AVecker  attempt  has  been  made  to  collect  all  the  published  cases,  and 
although  these  probably  represent  but  a  proportion  of  those  that  have 
actually  occurred,  mucli  can  be  learnt  from  their  comparison.  Perhaps 
a  better  idea  of  the  percentage  of  the  enucleations  that  are  followed  by 
meningitis  can  be  formed  by  taking  the  percentage  of  individual  opera- 
tors. Thus  de  Wecker  and  Alfred  Grafe,  Exenteration  ver  Enucleation 
Bulbi,  1884,  give  an  almost  identical  percentage — namely,  0.3  per  cent. 

Deutschmann's  paper  gives  an  account  of  twenty-six  cases,  de  Wecker 
of  one  that  is  not  included  in  this,  Nettleship  gives  one  of  his  own,  and 
ix  others  not  previously  published.  We  have  thus  a  total  of  thirty- 
four  cases ;  it  would  be  well,  however,  to  exclude  one  of  Heutschmann's 
in  which  the  operation  was  complicated  by  the  removal  of  a  malignant 
tumor  from  the  orbit,  and  one  of  MacHardy's,  in  Mr.  Nettleship's  paper, 
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in  which  the  eye  was  not  enucleated,  but  torn  out  by  the  patient  him- 
self. 

De  Wecker's  case  is  not  free  from  doubt,  since  there  is  no  record  of 
the  temperature,  and  the  patient  died  at  home.  No  post-mortem  exami- 
nation was  made. 

Several  important  questions  arise  in  connection  with  these  cases.  In 
the  first  place,  the  uniformity  of  the  interval  that  separates  the  operation 
and  the  commencement  of  the  symptoms  leaves  no  doubt  that  the  menin- 
gitis was  really  caused  by  the  operation.  Thus,  in  twenty  cases  in  which 
the  interval  is  given,  it  was  twenty-four  hours  or  less  in  eleven,  between 
twenty-four  and  forty-eight  in  five,  and  over  forty-eight  in  only  four 
(Nettleship).  Whether  the  condition  of  the  enucleated  eye  has  any 
share  in  causing  the  meningitis  is  a  question  that  has  been  much  dis- 
cussed, but  which  cannot  at  present  be  determined.  The  condition  is 
mentioned  in  twenty-seven  instances,  in  fourteen  of  these  suppurative 
panophthalmitis  was  or  had  been  present.  Long  ago  von  Grafe  laid 
down  the  dictum  that  an  eye  should  not  be  excised  when  in  a  state  of 
active  suppuration,  and,  as  there  are  no  data  to  show  to  what  extent 
this  rule  has  been  followed,  it  is  impossible  to  say  what  value  can  be 
attached  to  the  above  figures.  It  is  curious  that  of  the  five  cases  which 
recovered  after  developing  symptoms  of  meningitis,  four  were  cases  in 
which  there  had  been  no  suppuration. 

In  all  the  cases  except  four  there  had  been  a  perforating  lesion  of  the 
enucleated  eye,  and,  therefore,  the  possibility  of  septic  inflammation. 
De  Wecker  attributes  considerable  importance  to  inoculation  of  the 
orbital  tissues  Avith  the  contents  of  the  globe  at  the  time  of  the  operation. 
As  a  matter  of  fact,  rupture  of  the  globe  did  occur  in  a  considerable 
proportion  of  the  cases,  and  inoculation  could  easily  occur  in  those  in 
which  the  wound  was  recent  or  unhealed. 

The  post-mortem  appearances  were  extremely  variable,  the  meningitis 
was  of  a  purulent  character  in  nearly  all,  generally  affecting  the  con- 
vexity of  the  brain  as  well  as  the  base,  and  in  some  instances  being  even 
more  marked  in  the  former  situation.  Although  the  sheaths  of  the  optic 
nerve  offer  the  most  obvious  channels  for  the  transmission  of  the  in- 
flammation, changes  were  found  in  only  three  instances,  while  in  six 
others  the  most  minute  microscopical  examination  failed  to  discover  any 
abnormal  condition  in  the  nerve  sheaths.  The  cellular  tissue  of  the 
orbit  appeared  to  be  normal  in  nearly  all  the  cases.  The  implication  of 
the  convexity  leads  Nettleship  to  think  that  the  veins  form  the  channel 
of  communication,  which  might  be  the  case  without  there  being  obvious 
changes  in  them.  In  view  of  Gilford's  investigations  as  to  the  course  of 
the  lymph  stream  from  the  eye  to  the  brain,  infection  travelling  along 
the  central  vessels  of  the  optic  nerve  is  by  no  means  impossible.  There 
are,  probably,  however,  several  channels  by  which  the  inflammation  may 
travel,  and  it  is  possible  that  the  same  are  not  always  implicated. 

This  subject,  of  meningitis  following  enucleation,  has  an  especial  im- 
portance at  the  present  time  because  attempts  have  recently  been  made 
to  introduce  substitutes  for  the  operation.  Both  in  Deutschmann's  and 
de  Wecker's  papers  it  is  contended  that  exenteration  is  safer  in  this 
particular  respect.  We  do  not  propose  to  enter  here  on  a  discussion  of 
the  relative  advantages  and  disadvantages  of  these  two  operations.  It 
is  obvious  that  their  relative  safety  in  regard  to  a  complication  which 
occurs  only  three  times  in  a  thousand  operations  can  at  present  only  be 


RECENT    WORKS    ON    OPHTHALMOLOGY.  495 

discussed  on  theoretical  grounds.  If  the  meningitis  is  in  any  way 
dependent  upon  inoculation  with  the  contents  of  the  eye,  then  it  surely 
must  be  safer  to  remove  these  enclosed  in  a  dense  covering  of  normal 
tissue,  as  is  done  in  enucleation,  than  to  make  an  incision  into  the 
inflamed  cavity  and  remove  piecemeal  as  much  of  the  contents  as  possible 
as  is  done  in  exenteration.  In  this  latter  proceeding  inoculation  of  the 
conjunctival  wound  cannot  be  avoided,  and  it  is  impossible  to  follow 
microorganisms  into  crevices  formed  by  irregularity  of  tissues,  or  the 
orifices  of  vessels.  If,  on  the  other  hand,  it  is  assumed  that  the  menin- 
gitis results  from  infection  of  the  wound  at  some  period  subsequent  to 
the  operation,  this  ought  to  be  obviated  by  using  strict  antiseptic  precau- 
tions. Practically  the  choice  between  exenteration  and  enucleation  will 
be  decided  on  totally  different  grounds. 

If  we  were  asked  in  what  respect  ophthalmology  has  recently  con- 
tributed most  to  the  advancement  of  medical  science,  we  should  point  to 
the  aid  that  it  has  afforded  to  the  localization  of  cerebral  affections.  The 
present  position  of  science  in  relation  to  this  important  subject  is  well 
delineated  in  a  most  able  and  exhaustive  article  by  J.  P.  Nuel  in  the 
last  volume  of  the  Traite  Complet.  In  conjunction  with  this  might  be 
read  Dr.  Berry'^s  little  book,  which,  although  in  many  instances  merely 
touching  the  surface  of  the  subjects  treated  of,  yet  forms  a  valuable 
contribution  to  the  medical  aspect  of  ophthalmology. 

As  showing  how  recent  has  been  the  advance  of  our  knowledge  in 
this  respect  we  may  remind  the  reader  that  it  is  only  quite  in  recent 
years  that  the  question  of  partial  or  total  decussation  of  the  optic  nerve 
was  keenly  discussed,  whereas  now,  not  only  is  it  universally  admitted 
that  the  fibres  of  the  right  halves  of  the  two  retinse  go  to  the  right  optic 
tract,  and  vice  versa,  but  much  progress  has  been  made  in  tracing  them 
to  their  ultimate  destination. 

In  regard  to  the  latter  there  is,  however,  still  considerable  difference 
of  opinion.  According  to  Charcot,  all  the  fibres  which  do  not  decussate  at 
the  chiasma  do  so  a  little  behind  the  corpora  geniculata.  According  to 
this  view,  lesion  of  one  hemisphere  behind  this  point  would  produce  total 
blindness  of  the  opposite  eye.  This  scheme  has,  however,  not  been  generally 
adopted,  and  the  clinical  evidence  appears  to  be  against  it.  Nuel  seems 
to  ignore  Charcot's  theory,  does  not  discuss  the  probability  of  there 
being  any  decussation  behind  the  chiasma,  and  considers  the  whole 
matter  settled  by  the  following  rather  bold  assertion,  "  numerous  examples 
of  homonymous  hemianopia  {i  e.,  loss  of  the  right  or  left  halves  of  both 
visual  fields)  from  lesion  of  the  opposite  hemisphere,  especially  of  the 
cortex  of  the  occipital  lobe,  prove  that  all  the  fibres  of  one- optic  tract 
go  to  the  hemisphere  of  the  same  side."  It  is  evident,  however,  that  this 
assertion  is  too  sweeping,  since  Ferrier  (The  FimctioJis  of  the  Brain,  1886) 
gives  sufficient  experimental  and  pathological  evidence  to  show  that 
sometimes  the  blindness  thus  produced  is  only  temporary,  and  that  in 
several  experiments  the  lesion  of  the  whole  of  one  occipital  lobe,  and 
even  of  both,  has  not  been  followed  by  any  impairment  of  vision.  On 
the  other  hand,  destruction  of  one  angular  gyrus  produces  total  blindness 
of  the  opposite  eye  and  not  hemianopia.  The  only  scheme  which  at 
present  appears  consistent  with  all  the  facts  is  that  propo3»ed  by  Ferrier, 
namely,  that  each  occipital  lobe,  in  virtue  of  the  semidecussation  at  the 
chiasma,  is  in  relation  with  the  corresponding  half  of  each  retina,  but 
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that  each  angular  gyrus  is  in  relation  with  the  fovea  centralis  of  the  op- 
posite eye  only,  some  of  the  fibres  decussating  near  the  corpora  genicu- 
lata,  and  others  at  the  chiasm  a. 

Nuel  lays  down  very  clearly  the  character  of  hemianopia  from  cere- 
bral lesions,  the  sharp  limitation  and  symmetry  of  the  scotomata  being 
important  features.  The  loss  of  activity  by  the  pupil,  when  the  lesion 
implicates  the  optic  tract,  and  its  retention  when  it  is  in  the  occipital 
lobe,  are  also  pointed  out. 

Both  this  author  and  Berry  mention  the  fact  that  in  hemianopia  from 
lesions  of  the  tract,  the  optic  disk  of  the  eye  of  the  side  opposite  to  the 
lesions  shows  signs  of  atrophy  before  the  other ;  this  is  explained  by  the 
fact  that  the  direct  fibres  are  covered  by  the  crossed  ones. 

In  Dr.  Berry's  book  are  some  valuable  hints  as  to  the  significance  of 
the  impairment  of  the  light-sense  ;  this  is  a  subject  which  has  been 
allowed  to  fall  very  much  into  oblivion  ;  yet  it  may  sometimes  afford 
valuable  indications — for  instance,  when  tliere  is  considerable  opacity  of 
the  vitreous,  the  fact  that  the  light-sense  w^as  not  much  impaired  would, 
it  is  said,  exclude  the  existence  of  the  detachment  of  the  retina.  In 
glaucoma  simplex  there  is  great  diminution  of  vision  with  feeble  illumi- 
nation, and  but  little  difiiculty  in  distinguishing  between  dififerent  degrees 
of  intensity  in  the  light,  whereas  in  optic  atrophy  these  conditions  are 
reversed.  There  is,  however,  much  practical  difiiculty  in  applying  sub- 
jective tests  of  this  nature  to  patients  of  only  average  intelligence. 

Dr.  Berry  discusses  the  somewhat  difiicult  subject  of  the  vision  of 
those  who  are  color-blind  very  clearly,  and  ably  supports  Hering's 
theory  that  color  vision  depends  upon  the  existence  in  the  retina  of 
three  substances,  each  of  which  is  acted  upon  in  two  ways  by  opposed 
(or  complementary)  colors,  and  that  defects  in  color-vision  depend  upon 
the  absence  of  inertness  of  one  of  these.  This  theory  necessitates  the 
view  that  color  blindness  cannot  exist  for  one  color,  but  must  concern  a 
pair  of  complementary  colors.  Perhaps  the  best  proof  that  this  is  really 
the  case  is  furnished  by  Masson's  disk ;  the  colors  are  so  arranged  that  the 
sensation  of  gray  is  produced  in  the  normal  eye  when  the  disk  is  rotated ; 
amongst  the  colors  are  placed  two  which  are  complementary.  If  both 
these  are  removed,  the  effect  of  gray  is  preserved,  while  if  only  one  is  re- 
moved a  sensation  of  color  is  produced.  Now  to  the  color-blind  also  the 
first  mixture  appears  gray;  if,  however,  only  one  color  in  it  failed  to 
afiect  the  sensorium,  the  remainder  should  give  rise  to  a  color  impres- 
sion. If,  however,  we  admit  that  defect  for  one  color  necessitates  also  a 
defect  for  its  complement,  that  does  not  altogether  disprove  the  Young- 
Helmholtz  theory,  though  it  certainly  weakens  it. 

Professor  Fuchs's  essay  on  the  "  Causes  and  Prevention  of  Blindness  " 
is  a  valuable  contribution  to  ophthalmic  literature,  since  it  brings  to  a 
focus  our  scattered  knowledge  upon  a  variety  of  subjects,  and  presents  it 
as  a  vivid  picture.  It  touches  on  many  points  which  are  of  importance 
to  several  sections  of  the  community.  The  chapter  devoted  to  the  efiect 
of  school-life  upon  the  eyes  well  deserves  the  serious  attention  of  all  who 
have  to  do  with  school  construction  or  management.  The  ground  is 
much  the  same  as  that  covered  by  Cohn's  Hygiene  already  referred  to, 
but  the  enormous  difi'erence  in  the  demands  made  upon  the  school  chil- 
dren of  Germany  and  England  is  well  brought  out,  a  difference  which 
has  its  fruit  in  the  great  prevalence  of  myopia  in  the  former.     The  plan 
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of  lighting  by  the  electric  light  that  is  recommended,  is  to  have  a  very- 
bright  light  hung  from  the  centre  of  the  room,  beneath  this  a  concave 
mirror  which  conceals  it  from  view,  and  throws  the  light  on  to  the  white 
ceiling  from  which  it  is  reflected  to  all  parts  of  the  room.  Probably 
this,  when  the  conditions  are  properly  observed,  would  give  the  nearest 
approach  to  diffuse  daylight  that  could  be  obtained. 

We  propose,  however,  to  confine  our  attention  to  the  medical  points 
of  interest.  In  the  chapter  on  congenital  and  hereditary  affections,  the 
question  of  the  influence  of  consanguinity  of  the  parents  on  the  occur- 
rence of  retinitis  pigmentosa  in  the  offspring  is  discussed  with  more  im- 
partiality than  has  previously  been  the  case.  Many  previous  statistics 
have  been  vitiated  by  the  circumstance  that  they  have  been  compiled 
from  exceptional  sources — for  instance,  the  inmates  of  asylums  for  deaf- 
mutes  ;  but  a  large  proportion  of  these  are  known  to  be  tlie  offspring  of 
consanguineous  marriages.  Taking  147  cases  of  retinitis  pigmentosa 
collected  from  various  ophthalmic  clinics,  34  per  cent,  were  found  to  be 
the  offspring  of  consanguineous  marriages.  Now  the  proportion  of  these 
marriages  (in  France)  to  all  marriages  is  only  about  1  per  cent.  There 
is,  of  course,  the  obvious  objection  that  the  cases  of  retinitis  Avere  col- 
lected from  several  countries,  and  the  statistics  of  marriages  from  France, 
but  the  disproportion  is  too  great  to  be  explained  thus. 

In  dealing  with  contagious  affections  of  the  conjunctiva,  Fuchs  adopts 
the  classification  of  Arlt,  which  has  not  generally  been  followed,  though 
there  is  much  to  be  said  in  its  favor.  Blennorrhoea  is  divided  into  acute 
and  chronic,  the  former  including  all  forms  of  purulent  ophthalmia,  and 
the  latter  muco-purulent  and  granular  ophthalmia,  the  papillary  and 
follicular  granulations  being  considered  as  different  manifestations  of  an 
identical  disease.  The  main  argument  in  favor  of  this  is  that  in  an  epi- 
demic of  ophthalmia  all  these  affections  are  met,  and  that  a  considerable 
number  of  instances  have  been  observed  in  which  different  affections 
have  followed  infection  from  the  same  source.  Sattler  appears,  however, 
to  have  been  mistaken  in  considering  the  micrococcus  found  by  him  in 
trachoma  as  identical  with  the  gonococcus.  According  to  Zehender 
(Bowman,  lecture,  Lancet,  Nov.  27),  the  trachoma  microzoon  "  is  a  dip- 
lococcus  very  like  the  gonococcus,  but  smaller,  and  cleft  by  a  tiny  line. 
It  can  be  cultivated  in  various  media,  whereas  the  gonococcus  will  only 
propagate  in  blood  serum." 

Arlt's  book  is  of  interest  as  embodying  the  views  of  one  who  has  prob- 
ably had  a  very  much  larger  experience  than  any  living  ophthalmolo- 
gist. It  is,  however,  only  the  first  part  of  a  projected  work,  and  the 
subjects  with  which  it  deals — affections  of  the  conjunctiva,  iris,  and 
cornea — are  not  those  w^hich  give  much  scope  for  originality.  Unfortu- 
nately, the  manuscript  appears  to  have  been  completed  before  cocaine 
came  into  use;  and,  although  the  translator  has  endeavored  to  supply 
the  defect  by  numerous  interpolations,  the  success  is  naturally  but 
indifferent. 

The  classification  of  the  different  forms  of  conjunctivitis  has  been 
already  referred  to.  The  evidence  in  favor  of  infection  through  the 
medium  of  the  air  is  fully  discussed,  a  possibility  which  is  consistent 
both  with  clinical  facts  and  with  what  we  know  of  othe^  infecting  ma- 
terial. It  has,  however,  been  denied  by  Stellwag  von  Carion  and  other 
authorities.    The  section  devoted  to  sympathetic  inflammation  is  meagre, 
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and  not  up  to  date.  No  well-marked  distinction  is  made  between  sym- 
pathetic neurosis  and  ophthalmitis.  The  theory  of  excitation  through 
the  medium  of  the  ciliary  nerves  is  adopted ;  but  the  arguments  that 
have  been  adduced  against  it  are  not  mentioned,  neither  are  Deutsch- 
mann's  experiments.  Indeed,  the  whole  section  reads  as  if  it  had  been 
written  ten  years  ago.  There  is  an  interesting  section  devoted  to  the 
cysts  of  the  iris  that  occasionally  follow  a  perforating  wound,  but  Hulke's 
well-known  paper  on  the  subject  is  not  referred  to.  W.  A.  F. 


Recent  Woiip:s  upon  Operative  Surgery  and  Surgical  Technique. 

1.  The  Principles  and  Practice  of  Operative  Surgery.    By  Ste- 

phen Smith,  A.M.,  M.D.,  Professor  of  Clinical  Surgery  in  the  Univer- 
sity of  the  City  of  New  York.  A  new  and  thoroughly  revised  edition. 
8vo.  pp.  877.     Philadelphia :  Lea  Brothers  &  Co.,  1887. 

2.  Manual  of  Operative  Surgery.     By  Joseph  D.  Bryant,  M.D., 

Professor  of  Anatomy  and  Clinical  Surgery  in  Bellevue  Hospital  Med- 
ical College,  New  York,  etc.  8vo.  pp.  xxvi.-530.  New  York :  D. 
Appleton  &  Co.,  1887. 

3.  Manual    of    Operative  Surgery.     By   W.    Arbuthnot    Lane, 

M.B.M.S.,  F.R.C.S.  12mo.  pp.  276.  London :  George  Bell  &  Sons, 
1886. 

4.  How  We  Treat  Wounds  To-day.    By  Robert  T.  Morris,  M.D., 

late  House  Surgeon  to  Bellevue  Hospital.  16mo.  pp.  162.  New  York : 
G.  P.  Putnam's  Sons,  1886. 

1.  The  first  edition  of  Dr.  Stephen  Smith's  magnificent  work  was 
issued  in  1879,  and  it  has  since  gone  through  eight  large  issues,  but  with- 
out any  alteration  of  the  text.  The  present  edition  is,  therefore,  called 
the  "  second  "  by  the  author,  but  we  think  he  does  himself  injustice  in 
so  doing.  If  we  understand  the  matter  correctly,  this  is  the  tenth 
edition,  and  we  bear  witness  that  it  is  "thoroughly  revised."  This 
work  is  too  well  and  too  favorably  known  to  require  any  words  of  com- 
mendation, and  its  merits  effectually  protect  it  from  adverse  criticism. 
It  is  not  a  manual  of  operative  surgery,  but  a  treatise  upon  the  princi- 
ples as  well  as  the  practice  of  mechanical  surgery,  requiring  for  its 
elaboration  877  large  octavo  pages.  The  subject-matter  is  brought 
down  to  the  very  latest  period,  hence  we  shall  find  the  work  to  be  a 
faithful  exponent  of  the  art  of  surgery  as  it  is  practised  now. 

So  comprehensive  is  the  scope  of  the  work  that  it  might  almost  be 
considered  a  treatise  upon  the  whole  science  and  art  of  surgery.  The 
opening  pages  call  attention  to  the  "  civil  obligations  of  the  surgeon," 
in  which  it  is  stated  that  "  whoever  undertakes  to  practise  any  art  or 
profession  assumes  an  obligation,  both  civil  and  professional,  which, 
though  implied,  has  all  the  force  and  validity  of  a  formal  contract." 
This  obligation  requires  that  he  shall  possess :  1st,  reasonable  skill, 
knowledge,  and  experience ;  2d,  that  he  shall  use  ordinary  care  in  the 
exercise  of  his  skill;  and,  3d,  that  he  shall  use  his  best  judgment.     As 
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the  science  of  surgery  is  a  progressive  one,  those  who  practise  the  art 
must  assume  new  obligations  as  advances  are  made,  hence  it  is  held  by 
the  author,  and  we  heartily  agree  with  him,  that  "  antisepsis  implies 
new  obligations  "  upon  the  practitioner,  and  "  if,  through  ignorance  or 
negligence,  he  fail,  in  any  given  case,  to  apply  these  principles  with 
reasonable  care  and  diligence,  he  would  be  justly  held  responsible  for 
any  unfavorable  results  due  to  conditions  which  antiseptic  treatment 
would  have  prevented." 

Following  such  a  statement  as  w^e  have  just  quoted,  it  is  but  to  be 
ex23ected  that  there  shall  be  a  thorough  discussion  of  the  principles  and 
practice  of  antiseptic  surgery,  and  this  is  done  in  a  simple  mauner 
which  can  be  readily  understood  by  any  one.  Whilst  the  author  is 
earnest  in  his  advocacy  of  the  antiseptic  method,  it  is  with  the  great 
principles  of  surgical  cleanliness  that  he  concerns  himself,  rather  than 
with  any  special  line  of  antiseptic  practice.-  Surgeons  are  pretty  well 
agreed  at  this  time  upon  the  best  methods  of  antisepsis,  and  but  few 
confine  themselves  to  the  original  Listerism,  or  to  any  other  rigid  and 
unalterable  system.  Soap  and  water  for  cleansing  purposes,  irrigation 
of  the  wound  and  the  part  to  be  operated  on  with  solutions  of  bichlo- 
ride of  mercury,  carbolic  acid  solutions  for  disinfection  of  instruments, 
and  a  combined  iodoform  and  sublimate  dressing  for  the  wound,  with 
certain  modifications  here  and  there,  form  the  method  most  in  vogue  at 
this  time,  and  the  various  details  of  the  application  of  these  agents  are 
fully  discussed  in  the  text.  In  view  of  the  splendid  achievements  of 
modern  surgery  we  feel  tempted  to  exclaim,  "  bold  is  he  and  with  triple 
brass  around  his  chest  who  commits  his  fragile  (surgical)  bark  to  the 
cruel  waves  "  of  chance,  without  first  invoking  the  protection  of  anti- 
sepsis. 

A  short  section  is  devoted  to  the  consideration  of  wound  fevers,  and 
it  does  not  seem  to  us  that  justice  is  done  to  these  important  complica- 
tions, as  but  three  and  three-quarter  pages  are  devoted  to  them.  It 
also  seems  to  us  that  the  pathology  of  these  afifections  is  more  settled 
than  would  be  expected  from  a  perusal  of  the  context.  Many  subjects 
are  carefully  considered  which  are  usually  omitted  in  works  on  opera- 
tive surgery,  amongst  these  are  fractures  and  dislocations.  These  very 
important  and  practical  topics  are  rather  briefly,  but  succinctly,  treated. 

We  are  glad  to  note  the  judicious  conservatism  of  the  author  in 
regard  to  new  and  unsettled  procedures ;  thus,  in  speaking  of  fractures 
of  the  patella  his  view^s  are  eminently  wise  and  conservative.  He  pre- 
sents a  tabular  statement  of  the  results  of  wiring  the  patella,  as  follows : 
total  cases,  182;  recent,  81;  old,  53;  results  good,  75;  fair,  35;  poor, 
24;  suppuration,  34;  amputation,  4;  deaths,  11;  total  ankylosis,  14; 
not  known,  31 ;  under  treatment,  9.  "  In  simple  fracture  without  com- 
plication, wiring  the  fragments  gives  no  better  results,  as  far  as  relates 
to  the  usefulness  of  the  limb,  than  the  judicious  employment  of  appa- 
ratus," an  opinion  which  tallies  exactly  with  our  own.  We  have  never 
been  able  to  see  how  it  could  be  justifiable  to  cause  the  death  of  four  or 
five  persons  in  every  hundred  in  order  to  obtain  a  slightly  better  func- 
tional result.  We  are  surprised  that  no  mention  is  made  of  Kocher's 
method  of  reducing  dislocations  of  the  shoulder,  which  is,  we  believe,  a 
very  great  oversight,  as  it  is  certainly  one  of  the  easiest,  sfifest,  and  most 
successful  of  all  the  many  procedures  which  may  be  used  for  effecting 
reduction  of  this  dislocation. 
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The  section  devoted  to  the  osseous  system  includes  fractures,  disloca- 
tions, diseases  of  the  bones,  and  joint-diseases  ;  and  whilst  it  is  impossible 
to  treat  exhaustively  of  so  many  subjects  in  117  pages,  the  descriptions 
of  the  diseased  conditions,  and  especially  the  mechanical  and  operative 
procedures  necessary  to  remedy  them,  are  clear  and  practical.  The 
subject  of  operations  upon  bone,  resections,  excisions,  osteotomy,  etc., 
is  particularly  well  handled;  not  only  are  the  usual  typical  operations 
described,  but  the  various  osteoplastic  methods  which  have  come  into 
use  during  the  past  few  years. 

The  fourth  section  is  devoted  to  diseases  and  injuries  of  the  circulatory 
system,  including  ligation  of  the  arteries.  The  next  section  is  devoted 
to  the  diseases  of  the  nervous  system,  and,  as  is  to  be  expected,  con- 
siderable space  is  taken  up  with  cerebral  localization.  The  remarkable 
operation  of  R.  J.  Godlee  is  mentioned,  but  the  brilliant  work  of  Victor 
Horsley  is  probably  of  too  recent  a  date  to  have  secured  mention  in 
this  book.  Fluhrer's  remarkable  case  of  removal  of  a  bullet  from  the 
brain,  by  trephining  upon  the  opposite  side  of  the  head  from  that  at 
which  the  missile  entered,  receives  merited  mention.  Nerve  suture  and 
nerve  stretching  receive  brief  notice,  scarcely  as  much  as  their  impor- 
tance demands. 

Passing  over  the  chapters  devoted  to  affections  of  the  tegumentary 
system,  the  lips,  tongue,  pharynx,  and  oesophagus,  all  of  which  receive 
adequate  treatment,  we  pause  to  seek  the  opinion  of  the  author  in  re- 
gard to  the  new^  operations  upon  the  stomach.  He  seems  to  hold  a  some- 
what neutral  position  in  regard  tothe  justifiability  of  gastro-enterostomy, 
digital  divulsion  of  the  pylorus,  and  pylorectomy,  and  prefers  to  await 
further  developments  in  regard  to  them,  but  says  all  surgeons  should  be 
familiar  with  the  details  of  these  operations.  In  regard  to  penetrating 
wounds  of  the  abdomen,  and  especially  those  inflicted  by  firearms,  Dr. 
Smith  says : 

"  The  experience  of  the  past  has  been  that  shot  injuries  of  the  small  intes- 
tine are  always  fatal  if  treated  upon  conservative  principles,  but  the  experi- 
ence of  the  present  is  that  some  patients  may  be  saved  by  exploring  the 
abdominal  cavity,  cleansing  it  of  all  effused  matters,  and  closing  the  wounds 
of  the  viscera." 

He,  therefore,  adopts  Senn's  dictum  that  the  surgeon  who  allows  a 
patient  to  die  from  a  penetrating  abdominal  wound  without,  at  least, 
proposing  laparotomy  *'  has  failed  to  discharge  the  duties  imposed  by 
modern  surgery."  Whilst  we  believe  these  views  to  be  true  in  the  main, 
we  think  they  are  a  little  too  sweeping.  We  do  not  think  there  is  any 
doubt  that  recoveries  took  place  after  gunshot  wounds  of  the  small  in- 
testine during  the  late  war,  but  they  were  very  few  in  number.  Dr.  E. 
G.  Waters,  of  Maryland,  reports  in  the  Medical  and  Surgical  History  of 
the  War  of  the  Rebellion,  a  case  of  gunshot  injury  of  the  abdomen  in 
which  he,  at  least,  considered  the  small  bowel  to  have  been  wounded ; 
the  patient  recovered  and  was  alive  and  in  good  health  at  a  recent  date. 

The  consensus  of  professional  opinion  at  this  time  is  decidedly  in  favor 
of  laparotomy  in  these  abdominal  injuries,  and  we  think  justly  so,  but 
the  question  is  far  from  settled.  Should  laparotomy  be  performed  in 
every  case  of  penetrating  wound  ?  What  cases  may  be  left  to  nature  ? 
What  are  the  comparative  results  of  expectant,  and  of  operative,  treat- 
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ment,  etc.  ?  are  questions  which  further  observation  will  determine,  but 
which  will  require  a  great  war  or  series  of  conflicts  for  their  solution. 

The  treatment  of  intussusception  is  summarized :  First,  quiet  spasm 
by  giving  opium  or  belladonna ;  second,  attempt  reduction  by  forcibly, 
but  gently  kneading  the  bowels,  changing  the  position  from  time  to 
time.  If  these  measures  do  not  succeed,  not  more  than  two  days  should 
be  allowed  to  elapse  before  proceeding  to  laparotomy.  The  author's 
position  in  regard  to  laparotomy  for  intestinal  obstruction  in  general,  is 
that  which  is  held  by  most  surgeons  at  this  time  :  try  medical  means, 
opium,  enemata,  posture,  etc.,  and  if  they  do  not  succeed  perform 
abdominal  section  after  the  lapse  of  three  or  four  days. 

The  length  which  this  review  has  already  reached  admonishes  us  that 
we  must  omit  any  special  notice  of  operations  upon  the  liver,  spleen, 
pancreas,  and  kidneys,  as  well  as  of  the  radical  cure  of  hernia,  all  of 
which  will  be  found  carefully  considered.  The  author  does  not  appar- 
ently approve  of  attempting  the  radical  cure  of  hernia  at  the  time  of 
operation  for  strangulation,  at  least  there  does  not  seem  to  be  any  men- 
tion of  it.  Extirpation  of  the  larynx  is  recommended  in  cases  of 
malignant  disease  within  that  organ,  but  the  results  are  not  held  to  be 
encouraging. 

This  work  will  be  found  to  represent  the  prevailing  surgical  opinions 
very  faithfully,  not  only  in  regard  to  the  recognized  operations,  but  to 
those  which  are  struggling  for  recognition  as  well.  We  must,  however, 
pass  over  many  subjects  of  marked  interest,  and  pause  at  the  chapter 
devoted  to  amputations;  here  every  form  of  amputation  is  described, 
and  amongst  these  methods  none  is  better  in  many  respects  than  the 
"  hood  flap  "  of  Dr.  Smith.  The  last  chapter  is  devoted  to  the  consider- 
ation of  "  compensative  appliances,"  artificial  limbs,  etc. 

In  conclusion,  we  may  be  allowed  to  say  that  Stephen  Smith's  Opera- 
tive Surgery  is  one  of  the  most  complete  works  in  the  English  language, 
and  is  a  fit  companion  to  Malgaigne's  magnificent  treatise,  after  which 
it  is  patterned.  The  wood-cuts  are  in  the  main  good,  and  are  very 
numerous.  The  descriptions  of  operative  procedures  are  plain,  and  the 
opinions  expressed  conservative  and  judicious.  The  work  reflects  great 
credit  upon  the  author  and  upon  American  surgical  literature. 

2.  With  Stephen  Smith's  and  Stimson's  works  already  in  existence.  Dr. 
Bryant  undertook  what  would  have  appeared  to  most  persons  an  almost 
impossible  task — that  is,  the  preparation  of  a  manual  of  operative  sur- 
gery which  should  possess  individual  merit  to  such  a  degree  as  to  give 
it  a  place  in  the  surgical  literature  of  the  day.  We  think  he  has  suc- 
ceeded to  a  very  marked  degree.  Bryant's  manual  is  not  so  comprehen- 
sive as  Smith's  work,  and  is  more  closely  restricted  to  operative  surgery 
in  its  more  limited  sense ;  for  instance,  nothing  is  said  of  fractures  and 
dislocations  at  all,  except  in  connection  with  wiring  the  patella.  As 
this  subject  is  one  of  the  live  questions  of  the  day,  we  are  pleased  to  see 
that  the  opinion  of  our  author  corresponds  to  that  of  Dr.  Smith,  which 
we  have  already  noted.  He  says  :  "  In  my  opinion,  this  measure  should 
not  be  employed  except  for  other  reasons  than  that  of  the  existence  of  a 
simple  fracture  of  the  bone,  because  I  do  not  believe  that  it  is  good  sur- 
gery to  expose  a  patient  to  the  contingencies  of  suppuration,  amputa-' 
tion,  ankylosis,  and  even  death,  for  the  better  rectification  of  an  injury, 
which,  at  its  worst,  has  no  tendency  to  terminate  fatally,  and  almost 
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invariably  results  in  a  serviceable  limb  when  treated  by  the  ordinary 
methods."  What  an  enormous  amount  of  literature  the  patella  has  been 
the  means  of  creating,  and  what  diverse  views  have  been  held  in  regard 
to  the  proper  method  of  treating  its  fractures !  Almost  as  much  a 
bone  of  contention  have  been  Malgaigne's  hooks,  as  the  operative  treat- 
ment, and  it  is  rather  interesting  at  this  time  to  note  this  fact,  as  there 
seems  to  be  a  tendency  to  return  to  this,  as  Agnew  calls  it,  "infernal 
machine." 

The  first  fifty-six  pages  of  the  book  are  devoted  to  general  principles, 
the  treatment  of  operation  wounds,  the  arrest  of  hemorrhage,  and  such 
other  preliminary  information  as  is  necessary  to  introduce  the  reader 
"  in  medias  res."  The  consideration  of  operations  upon  the  bloodvessels 
takes  up  seventy-eight  pages.  The  ligation  of  arteries  is  carefully  con- 
sidered, the  rules  for  finding  the  vessels,  the  linear,  as  well  as  anatomical 
guides,  being  carefully  explained,  and,  in  most  cases,  elucidated  with 
appropriate  plates.  We  think  this  section  exceedingly  satisfactorily 
treated,  even  better  than  the  corresponding  section  in  Dr.  Smith's  book, 
for  the  results  of  the  ligation  are  given  in  nearly  every  case  by  Dr. 
Bryant,  and  are  not  by  Dr.  Smith.  It  is  stated  that  the  innominate 
artery  has  been  ligated  17  times,  with  2  recoveries.  We  presume  the 
author  would  not  make  such  a  statement  without  authority,  but  a 
report  of  the  second  successful  case  has  never  been  brought  to  our 
notice.  Thomas  Bryant,  in  the  last  edition  of  his  book,  says  the  innomi- 
nate has  been  ligated  18  times,  with  1  recovery.  Statistics  of  operations 
upon  the  bloodvessels  performed  in  pre-antiseptic  times  are  not  of  much 
value  now,  thus  20  ligations  of  the  radial  are  recorded  as  having  been 
performed  during  the  war,  with  4  deaths,  and  10  of  the  ulnar  with  3 
deaths,  percentages  which  are  out  of  all  proportion  to  the  inherent  mor- 
tality of  these  operations,  which  may  be  said  to  be  nothing,  when  they 
are  done  with  proper  precautions. 

The  subject  of  cerebral  localization  is  mentioned,  but  too  briefly  to  be 
of  much  practical  benefit ;  this  would  seem  to  be  an  error  in  view  of 
the  advances  made  within  the  past  year.  Nerve  and  tendon  suturing 
are  recommended  in  appropriate  conditions.  Of  all  operations  of  sur- 
gery none  have  attained  such  absolute  precision  in  results,  with  such  a 
small  mortality,  as  osteotomy  for  the  cure  of  deformities  of  the  limbs ; 
thus,  in  about  650  supra-condyloid  osteotomies  for  genu-valgum,  only  3 
fatal  cases  occurred  as  the  result  of  the  operation. 

Chapters  VIII.,  IX.,  and  X.  are  devoted  to  operations  upon  bones, 
chiefly  to  excisions,  resections,  and  amputations,  which  are  well  illus- 
trated and  correctly  described,  but  require  no  special  notice.  Consider- 
able space  is  devoted  to  plastic  surgery,  rhinoplasty,  etc. ;  the  remark- 
able case  of  Dr.  Sabine  is  mentioned,  but  no  cuts  given.  We  think 
some  of  the  old  cuts  might  have  been  omitted,  as  they  have  been  in  every 
work  upon  surgery  for  about  fifty  years,  but  the  osteoplastic  formation 
of  the  nose  performed  by  Dr.  Sabine  deserves  more  than  slight  notice, 
and  is  well  worthy  of  being  illustrated  in  a  work  on  operative  surgery. 
In  this  case,  the  bridge  of  the  nose  was  lost,  and  it  was  restored  by 
attaching  a  finger  to  the  skin  of  the  forehead,  after  removal  of  the  nail 
and  the  denudation  of  the  palmar  aspect  of  the  finger  to  the  middle  of 
the  first  phalanx.  After  union  had  taken  place  to  a  degree  suflicient  to 
insure  vitality  to  the  flaps,  the  finger  was  amputated  about  its  middle, 
and  the  framework  of  the  nose  was  thus  secured.     The  soft  parts  of  the 
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finger  and  the  contiguous  tissues  of  the  face  were  united  at  the  time  the 
finger  was  secured  to  the  forehead,  and  an  organ  formed  which  gave  the 
man  some  semblance  to  a  human  being,  though  it  did  not  make  him  an 
Adonis,  as  we  happen  to  know  from  personal  observation. 

In  speaking  of  the  operations  upon  the  kidneys,  nephro-lithotomy  is 
said  to  have  been  performed  6  times,  with  no  deaths ;  these  statistics  are 
certainly  quite  ancient.  Dr.  S.  W.  Gross  mentions  21  or  22  operations 
in  his  article  in  this  journal,  with  2  deaths,  which  makes  the  mortality 
about  10  per  cent,  for  completed  operations,  and  nothing  for  24  cases  in 
which  an  exploratory  incision  was  made  in  the  loin,  and  no  stone  was 
found.  Henry  Morris  also  gives  about  the  same  results.  The  author  is 
also  in  error  in  regard  to  extirpation  of  the  spleen,  when  he  says,  "  it 
has  not  proved  successful,  however,  in  any  instance  when  practised  for 
leucocythfemia."  Unless  we  are  quite  mistaken,  the  spleen  has  been 
extirpated  for  leucocythsemic  tumor  20  times,  with  1  recovery.  It  is 
an  operation,  however,  which  is  absolutely  unjustifiable  for  this  disease; 
and  it  seems  to  us  that  the  results  are  not  very  "  flattering,"  when  per- 
formed for  other  causes,  "  being  in  excess  of  50  per  cent."  The  author 
also  leaves  us  to  guess  which  "  results  "  he  means,  as  he  does  not  state 
whether  good  or  bad.  Amongst  the  methods  for  radical  cure  of  hernia 
is  one  by  the  author  himself,  and  it  is  greatly  to  be  regretted  that  the 
description  of  it  is  not  clear  and  readily  understood.  It  would  also  have 
been  well  if  cuts  of  the  procedure  had  been  given. 

In  none  of  these  works  upon  operative  surgery  do  we  find  any  account 
of  the  methods  of  Sonneuburg,  Thiersch,  or  Trendelenburg  for  the  cure  of 
exstrophy  of  the  bladder.  There  is  an  eflTort  being  made  by  the  German 
surgeons  to  perform  osteoplastic  operations  for  the  cure  of  this  dreadful 
malformation,  and  it  looks  as  if  better  results  would  eventually  be  ob- 
tained than  by  the  ordinary  operations  of  Wood  and  Maury. 

Notwithstanding  the  few  inaccuracies  of  statement  in  regard  to  the 
results  of  certain  operations  and  a  few  other  minor  defects.  Dr.  Bryant 
has  produced  a  valuable  book  which  is  fully  up  with  the  times.  His 
views  upon  doubtful  operations  are  conservative,  and  to  our  mind  judi- 
cious, and  his  teachings  may  be  followed  with  safety.  The  mechanical 
execution  of  the  work  is  good,  the  plates  and  cuts  accurate,  and  a  good 
index  is  supplied.  We  congratulate  the  author  upon  having  placed  a 
good  and  useful  work  upon  operative  surgery  in  the  hands  of  the  pro- 
fession. It  is  not  so  voluminous  as  Smith's  work,  having  about  350 
fewer  pages,  perhaps  not  so  elaborate  or  so  comprehensive,  but  it  is  equally 
as  reliable,  and  will  be  almost  as  useful. 

3.  Mr.  Lane's  book  is  a  condensed  manual  of  276  pages,  which  is  ' 
shorn  of  all  superfluous  diction  to  such  an  extent  that  only  the  bare 
descriptions  of  the  various  operative  procedures  are  left,  without  giving 
any  of  the  indications  for  operation,  or  detailing  the  results  which  ought 
to  be  obtained.  The  author  in  his  preface  does  not  state  any  reason  for 
the  publication  of  this  work,  and  we  are  left  in  doubt  whether  there  is 
"  a  long-felt  want "  in  England,  which  a  manual  of  operative  surgery 
will  fill  or  not.  The  present  work  is  perfectly  reliable  as  far  as  it  goes, 
but  it  cannot  compare  with  either  of  the  works  mentioned  above,  and  it 
likewise  falls  far  below  Stimson's  manual  of  operative  sjirgery,  both  in 
the  arrangement  of  its  contents  and  excellence  of  its  figures. 

We  have  already  said  that  the  work  is  perfectly  reliable  as  far  as  it 
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goes,  and  to  anyone  who  wants  a  book  which  can  be  easily  carried  in 
the  pocket,  and  w^ho  does  not  desire  to  read  many  details,  we  can  com- 
mend the  present.  The  descriptions  of  the  operative  technique  are 
good,  and  the  anatomical  explanations  correct,  but  we  do  not  agree  with 
the  author  that  it  is  more  convenient  to  refresh  our  anatomical  knowl- 
edge by  a  reference  to  the  plates  of  Gray  or  Quain  than  to  have  them 
in  the  manual. 

The  particulars  in  which  the  work  is  wanting,  in  our  opinion,  are  the 
following :  too  great  condensation  of  its  contents ;  failure  to  express  any 
personal  opinion  as  to  the  respective  merits  of  various  operations ;  the 
omission  of  various  operative  procedures  which  are  now  recognized  the 
world  over  as  legitimate,  as  Mikulicz's,  Tripier's,  and  Hancock's  opera- 
tions upon  the  foot,  gastro-enterostomy,  and  digital  divulsion  of  the 
pylorus,  excision  of  the  anus,  etc.,  methods  which,  though  not  often  re- 
quired, ought  at  least  to  be  mentioned  in  a  work  upon  operative  surgery. 
The  figures  and  plates  are  entirely  too  diagrammatic,  and  are  made  to 
do  service  in  too  many  capacities.  It  may  not  be  necessary  to  describe 
the  methods  of  dressing  wounds  for  English  readers,  but  we  think  this 
omission  an  error.  The  dressing  of  a  wound,  the  manner  of  introducing 
sutures,  and  the  drainage  are  matters  which  are  more  important  than 
the  operation  itself  in  many  cases,  and  wherever  it  is  necessary  to 
instruct  anyone  in  the  performance  of  operations,  it  is  equally  as 
important  that  he  should  be  thoroughly  instructed  in  the  dressing  of 
wounds  and  in  the  use  of  antiseptic  agents. 

4.  Dr.  Morris's  brochure  professes  to  be  "  a  treatise  on  the  subject 
of  antiseptic  surgery  which  can  be  understood  by  beginners,"  but  if  this 
statement  is  correct  we  must  give  "  beginners  "  credit  for  a  very  superior 
order  of  intellect,  as  we  are  sure  that  it  will  be  very  difficult  for  those 
who  are  further  advanced  to  understand  a  considerable  portion  of  it. 

In  the  preface  or  "  First  Word  "  of  the  author,  the  candid  statement 
is  made  that  "  this  book  is  modest  only  in  its  size,"  a  statement  which  is 
amply  demonstrated  by  a  perusal  of  its  contents.  That  the  author  is  a 
man  who  entertains  strong  opinions,  and  is  not  afraid  to  express  them  is 
very  evident,  but  if  there  had  been  as  much  modesty  in  expression  as 
there  is  in  the  size  of  the  book,  we  think  the  antiseptic  cause  would 
have  been  better  served.  The  cause  of  antiseptic  surgery  is  exceedingly 
strong  and  is  sure  to  prevail,  and  every  attempt  to  popularize  its  prin- 
ciples and  practice  is  laudable,  but  its  very  strength  demands  a  simple 
presentation  of  facts  rather  than  a  rhetorical  display. 

Whilst,  therefore,  we  commend  the  effort  to  diffuse  a  greater  knowl- 
edge of  the  methods  of  antiseptic  wound  dressing,  and  of  the  splendid 
results  of  antiseptic  surgery  as  compared  with  those  of  pre-antiseptic 
times,  we  must  positively  protest  against  the  bombastic  and  metaphorical 
style  of  the  present  work.  There  is  a  kernel  of  valuable  information  in 
regard  to  surgical  dressings,  the  materials  of  which  they  are  made,  and 
where  they  can  be  obtained ;  their  cost,  and  the  manner  of  using  them, 
but  it  is  so  encased  in  a  thick  shell  of  verbosity,  metaphor,  and,  in  some 
places,  incomprehensible  diction  that  its  value  is  very  materially  reduced. 
We  may  be  allowed  to  express  the  hope  that,  when  a  revision  of  this 
little  book  is  demanded,  the  author  will  prune  it  of  personalities,  anec- 
dotes of  doubtful  applicability,  and  ambiguity  of  expression,  and  will 
present  the  very  valuable  subject  matter  in  plain  language,  as  befits  a 
scientific  communication.  R.  W. 
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Verhandlungen  der  Deutschen  Gesellschaft  fur  Gynekologie. 
Erster  Kongress. 

Transactions  of  the  First  Congress  of  the  German  Gynecological 
Society.  Edited  by  Dr.  F.  Winckel,  President,  Professor  of  Obstetrics 
and  Gynecology  at  the  University  of  Munich,  and  Dr.  R.  Frommel,  Sec- 
retary and  Docent  of  Obstetrics  and  Gynecology,  University  of  Munich. 
Leipsic,  1886. 

Only  last  year  was  a  gynecological  society  formed  in  Germany,  and 
this  volume  of  three  hundred  and  fifty  pages  contains  the  transactions 
of  the  first  meeting,  which  was  held  at  Munich,  in  June,  with  Winckel, 
of  Munich,  as  presiding  officer.  The  society  commences  with  a  member- 
ship of  sixty-eight,  and  among  the  names  are  to  be  found  some  of  the 
most  renowned  obstetricians  and  gynecologists  of  the  world.  Among 
them  the  Brauns,  the  Veits,  the  Freunds,  the  Schwartzs,  Crede,  Fritsch, 
Hofmeier,  Martin,  Miiller  of  Berne,  Breisky,  Leopold,  Olshausen, 
Sanger,  Scanzoni,  Schauta,  Schroder,  and  Zweifel,  names  familiar  in 
this  country. 

The  transactions  of  this  society  will  be  scanned  with  interest,  as  indi- 
cating the  kind  of  work  that  is  being  done,  the  direction  of  professional 
labor,  and  the  amount  of  progress  being  made  in  a  country  which  has 
contributed  so  much  to  this  important  branch  of  medical  science. 

Looking  over  the  volume,  and  classifying  its  contents,  we  find  that  of 
the  thirty  papers  three  are  upon  anatomo-physiological  subjects,  two 
upon  subjects  of  general  interest,  one  presenting  an  electro-lighted 
speculum,  and  one,  which,  with  the  discussion,  occupies  twenty-five 
pages,  upon  the  prophylaxis  of  ophthalmia  neonatorum.  The  others  are 
equally  divided  between  subjects  purely  gynecological  and  obstetrical, 
and  of  the  latter  five  are  devoted  to  the  puerperal  state.  So  great  an 
attention  to  obstetrics  in  a  society  ostensibly  devoted  to  gynecology,  is 
another  illustration  of  the  intimate  natural  connection  between  the  two 
branches,  and  suggests  the  inquiry  whether  two  subjects  touching  each 
other  at  so  many  points,  and  so  mutually  inter-dependent,  can  be  profit- 
ably separated  by  special  societies  for  each. 

Looking  critically  at  the  papers,  their  marked  practical  character  is 
apparent  at  once,  and  is,  indeed,  their  most  striking  characteristic.  With 
but  one  exception  is  there  any  amount  of  space  devoted  to  disquisitions 
purely  theoretical.  The  papei*s  are  the  record  and  presentation  of 
practice,  and  of  the  writer's  experience.  The  same  remark  may  be 
made  of  the  discussions,  and  the  fact  is  very  striking  when  the  Csesarean 
section  is  under  consideration,  from  the  number  of  members  who  give 
personal  experience  of  an  operation  which  is,  in  this  country,  compara- 
tively a  rare  one. 

We  select  a  few  of  the  papers,  most  important  in  regard  to  their 
practical  aspects,  for  a  very  brief  presentation  of  their  contents. 

The  first  paper  is  by  Miiller,  of  Berne,  on  the  "  After-treatment  of 
Severe  Laparotomies."  The  danger  of  septic  infection  after  laparotomy 
is  now  reduced  to  so  low  a  point  as  to  approach  to  zero,  while  there  yet 
remain  the  dangers  from  shock,  hemorrhage,  thrombosis  and  embolism, 
tetanus,  and  disturbances  of  the  function  of  the  bowels.  To  the  last  the 
paper  is  entirely  devoted,  and  it  should  have  been  entitled  accordingly. 
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Disturbed  intestinal  action  of  any  degree  up  to  complete  obstruction, 
which  has  frequently  resulted  fatally,  may  be  caused  by  exudation  around 
the  pedicle  in  Douglas's  cul-de-sac,  by  adhesion  of  the  intestines  to  the 
pedicle,  to  the  line  of  incision,  or  by  adhesion  of  coils  to  each  other.  For 
these  consecutive  accidents  the  author  proposes  two  remedies:  1,  the 
abandonment  of  the  bandage  in  all  cases  in  which  there  are  extensive 
injured  surfaces  of  the  abdominal  cavity ;  2,  the  introduction  of  some 
substance  to  keep  the  surfaces  apart  until  healed.  Such  a  substance 
should  be  aseptic,  harmJess,  unirritating,  and  readily  removable.  It 
must  necessarily  be  liquid,  and  Miiller  believes  he  finds  all  the  requi- 
sites in  a  seven  per  cent,  solution  of  common  salt.  A  case  is  related  in 
which  this  course  was  pursued,  followed  by  some  severe  symptoms,  due, 
the  writer  thinks,  to  rapid  absorption  of  a  large  quantity  of  liquid  ;  and 
the  paper  closes  with  consideration  of  means  to  effect  a  constant  flow  of 
the  fluid  into  and  out  of  the  abdominal  cavity.  Whether  worth  while 
to  put  in  force,  in  every  case,  a  complicated  process  for  the  escape  of  a 
comparatively  rare  accident,  was  not  touched  upon  in  the  discussion, 
which  gave,  nevertheless,  several  points  of  much  interest.  Experience 
of  the  speakers  plainly  showed  that  such  adhesions  did  not  always  cause 
any  symptoms,  as  proved  by  autopsies  and  by  second  operations  ;  also 
that  it  is  not  safe,  in  a  second  laparotomy,  to  go  down  through  the  scar 
of  the  first ;  one  speaker  having,  in  this  way,  divided  the  small  intestine 
in  two-thirds  of  its  circumference.  Elischer,  of  Buda-Pesth,  and  Kiist- 
ner,  of  Jena,  drew  and  stitched  together  the  peritoneal  edges  of  the 
pedicle,  thus  covering  the  new  surface.  The  most  important  point, 
however,  is  the  influence  of  different  antiseptics  in  preventing  these 
accidents,  and  the  widely  varying  experience  and  views  of  individuals 
as  to  this  influence.  Thus,  Kaltenbach,  of  Giessen,  thinks  that  these 
accidents  have  diminished  in  frequency  under  his  observation  by  a  more 
tender  toilet  of  the  peritoneum,  and  by  the  avoidance  of  too  concentrated 
antiseptics.  At  the  same  time  his  experience  has  shown  that  these  adhe- 
sions result  from  circumscribed  areas  of  inflammatory  action  "  due  to 
unsatisfactory  asepsis,"  and  he  has  observed  a  striking  difference  since 
he  changed  from  carbolic  acid  to  corrosive  sublimate — 1  to  6000. 

"  The  contrast  with  disinfection  by  carbolic  acid  is  very  striking.  During 
the  time  that  I  used  carbolic  acid  I  had  two  fatal  cases  of  obstruction  of  the 
bowels  in  twenty-four  operations,  dependent  upon  circumscribed  purulent 
inflammation  with  consequent  adhesion  of  intestines.  Since  I  have  used  cor- 
rosive sublimate  I  have  not  had  a  single  case  of  this  kind  in  fifty- four  opera- 
tions." 

On  the  other  side  comes  Saexinger,  of  Tubingen,  with  one  hundred 
and  thirty-one  laparotomies,  and  a  very  careful  cleansing  of  the  perito- 
neum, without  a  case  of  intestinal  complication.  Then,  again,  Kruken- 
berg,  of  Bonn,  has  observed  intestinal  obstruction,  and  attributed  it  to 
the  use  of  a  too  concentrated  solution  of  the  sublimate.  The  number  of 
cases  and  strength  of  the  solution  are  not  stated.  He  has,  therefore, 
abandoned  the  use  of  the  mercurial  antiseptic,  and  since  then  has  had 
no  accident  of  this  kind. 

In  direct  connection  with  this  subject  comes  the  paper  by  Elischer, 
of  Buda-Pesth,  on  "  Poisoning  by  Iodoform  after  Severe  Operation." 
The  writer  gives  in  detail  several  cases  in  which  severe  and  dangerous 
symptoms  followed  the  dressing  of  wounds  with  iodoform.     These  symp- 
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toms  seem  to  have  been  similar  to  those  observed  by  Treves^  and  de- 
scribed by  him  as  acute  iodoform  poisoning.  The  cases  might  easily 
have  been  taken  for  inflammation  of  the  meninges.  There  was  sudden 
delirium  with  excitement  and  vomiting.  In  some  cases  jaundice  was 
present  and  in  others  great  depression  of  strength  without  apparent  ex- 
planation. Great  frequency  of  the  pulse — 140 — and  a  pulse  out  of  all 
proportion  to  the  temperature — pulse  120,  temp,  normal — seem  to  have 
been  almost  always  present.  This  differs  from  Treves's  observations  of  a 
temperature  rising  to  104°,  or  even  106°.  From  these  cases  the  writer 
believes  himself  justified  in  sounding  a  note  of  warning  as  to  the  free 
use  of  iodoform  upon  extensive  wounded  surfaces.  There  is  no  notice  of 
any  cases  similar  to  Treves's  chronic  iodoform  poisoning,  nor  is  any  erup- 
tion spoken  of.  One  member,  however,  had  observed  violent  itching  of 
the  skin  in  one  case. 

The  discussion  upon  this  paper  is  most  .valuable  in  two  important 
practical  aspects.  It  embraced  the  subject  of  the  paper  proper  and  also 
the  curability  and  operative  treatment  of  tubercular  peritonitis.  The 
views  of  the  different  speakers  are,  therefore,  arranged  and  presented 
under  these  two  heads. 

In  regard  to  iodoform  poisoning  it  is  to  be  observed,  first,  the  expression 
of  doubt  as  to  iodoform  being  always  the  cause  of  the  symptoms  given. 
Slaviansky,  of  St.  Petersburg,  had  seen  just  such  a  case  of  disturbances 
of  the  nervous  system,  a  constantly  rising  pulse  with  a  temperature  not 
above  98.4°,  and  considered  it  to  have  been  a  case  of  intoxication  by 
iodoform.  The  autopsy,  which  was  thoroughly  made,  "  gave  a  perfect 
picture  of  septicaemia."  Battlehner  saw  a  case  of  mania  following 
and  attributed  to  iodoform,  which,  after  cure  in  an  asylum,  presented  a 
recurrent  attack.  Chrobak  had  seen  one  case  in  which  the  symptoms 
given  above  were  present  when  no  iodoform  had  been  used.  Second, 
while  in  regard  to  explanation  of  the  anomalous  symptoms  there  were 
some  voices  in  favor  of  that  refuge  of  lacking  knowledge,  idiosyncrasy, 
considerable  evidence  was  presented  that  fatty  subjects  seem  more  likely 
to  be  injuriously  affected  by  iodoform.  Doubtless  the  theoretical  propo- 
sition of  Chrobak  is  sound,  that,  as  with  ether  so  with  iodoform,  the 
condition  of  the  kidneys  should  be  carefully  investigated,  and  that  much 
depends  upon  their  excretory  power.  Third,  whatever  the  explanation 
of  the  origin  of  the  toxic  effects  may  be,  abundant  evidence  is  here  ad- 
duced that  these  effects  are  altogether  exceptional  in  occurrence  and 
that  iodoform  has  been  used  very  freely,  and  in  large  numbers  of  cases 
without  any  injurious  consequences.  To  the  interior  of  the  uterus  it 
has  been  repeatedly  applied  in  quantities  of  six  to  ten  grammes ;  one 
speaker  says  bad  symptoms  are  never  caused  by  less  than  ten  grammes ; 
Chrobak  always  uses  it  freely  in  all  laparotomies,  injuries  of  the  partu- 
rient canal,  retention  of  portions  of  placenta,  has  used  it  in  "  hundreds 
of  cases "  and  seen  no  bad  symptoms  as  a  consequence.  The  positive 
statement  made  in  this  country  that  *'  iodoform,  in  greater  quantity  than 
forty-five  grains,  will  give  rise  to  poisoning,"^  seems,  therefore,  not  to  be 
sustained  by  this  testimony. 

The  subject  of  the  operative  treatment  of  tubercular  peritonitis  was 
introduced  by  the  report  of  two  cases  by  Frommel,  which  were  treated 

• 

1  Practitioner,  October,  1886.     This  journal,  January,  1887,  pp.  246,  277. 

2  Weir  :  Trans.  N.  Y.  Acad.  Med.,  vol.  iv.  p.  190. 
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by  laparotomy  and  "  thorough  iodoforming "  of  the  peritoneal  cavity. 
Both  yi  Ided  a  brilliant  result.  During  the  discussion  two  other  cases 
of  like  character  were  related.  But  that  the  recovery  in  these  cases 
did  not  depend  upon  the  iodoform  was  speedily  made  apparent.  One 
case  is  reported  cured  in  which  the  abdomen  was  sponged  out  with  solu- 
tion of  carbolic  acid,  and  another  in  which  corrosive  sublimate  was  used, 
the  patient  dying  eight  months  afterward  of  phthisis.  Two  cases  were 
cured  by  tapping  alone,  one  of  them  undoubtedly  suffering  from  pulmo- 
nary phthisis,  which  caused  death  a  year  afterward,  and  in  one  case 
laparotomy  alone  removed  a  very  large  quantity  of  fluid  which  never 
reaccumulated.  In  this  case  there  was  no  part  of  the  peritoneum  as 
large  as  a  small  coin  (pfenniggrosse)  which  was  not  studded  with  tuber- 
cular deposit.  Of  course,  the  question  of  accurate  diagnosis  as  to  the 
character  of  the  deposits  was  not  passed  over.  In  one  of  Frommel's 
cases  the  "  papillary  excrescences  "  were  evidently  "  granulation  tissue," 
and  that  they  are  not  always  tubercular,  was  argued  from  Spencer 
Wells's  case.^  Nevertheless,  the  subsequent  death  of  several  of  the 
patients  from  tubercle  elsewhere  would  seem  fairly  to  prove  the  nature 
of  the  peritonitis  which  gave  rise  to  the  ascites,  and  in  addition  the 
number  of  cases  in  which  specimens  were  exsected  and  submitted  to 
microscopic  examination  was  so  great  as  to  leave  no  shadow  of  doubt  as 
to  their  character,  despite  the  position  of  one  speaker  that  no  diagnosis 
could  be  satisfactory  where  the  presence  of  the  tubercle  bacillus  had  not 
been  demonstrated.  Further  than  this,  it  appeared  from  the  experience 
of  members  that  tubercular  peritonitis  is  by  no  means  the  fatal  disease 
it  is  generally  held  to  be.  Not  only  does  it  show  "  a  surprising  tendency 
to  recover  after  operative  measures,"  but  in  many  cases  it  heals  sponta- 
neously, or  may  disappear  for  years.  Two  cases  of  spontaneous  recovery 
are  related,  the  patients  dying  afterward  of  phthisis. 

Sanger  opens  a  paper  upon  "  Simplification  of  the  Csesarean  Section," 
with  the  admission  that,  although  with  modern  use  of  antiseptics  and 
our  increased  knowledge  of  abdominal  surgery,  the  "  classical  simplicity  " 
of  the  operation  has  been  forever  left  behind,  yet  that  it  has  been  made 
too  complicated,  and  that,  to  be  of  service,  its  technique  must  not  be 
such  as  to  require  the  skill  of  the  practised  laparotomist,  but  must  be 
brought  within  the  range  of  surgeons  in  general.  He  therefore  lays 
down  the  steps  and  measures  of  the  operation  which  he  now  deems 
essential,  as  derived  from  larger  experience.  He  prepares  the  patient  as 
for  any  abdominal  operation,  using  carbolic  acid  or  sublimate  as  disin- 
fectants, and  only  two  assistants  besides  the  midwife,  who  will  care  for 
the  child,  are  required.  The  anaesthetic  may  be  committed  to  a  layman, 
a  point  which  was  justly  protested  against  in  the  debate.  The  incision 
is  made  in  the  median  line  passing,  if  necessary,  through  the  navel.  The 
application  of  pressure-forceps,  and  the  provisional  sutures  for  drawing 
together  the  abdominal  walls  to  prevent  escape  of  the  intestines,  may 
be  dispensed  with.  The  turning  out  of  the  uterus  before  incising  it  is 
not  necessary,  except  when  the  child  is  dead,  or  when  sufficient  assistance 
is  not  present  to  prevent  entrance  of  uterine  contents  into  the  abdominal 
cavity.  If  the  placenta  be  und^r  the  uterine  incision,  either  cut  directly 
and  rapidly  through  it,  or  peel  it  off  sideways  as  quickly  as  possible.  In 
three  cases  he  has  pursued  the  former  course  once  and  the  latter  twice. 
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1  Ovarian  and  Uterine  Tumors,  1882,  p   101. 
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The  child  is  then  extracted,  and  during  or  after  this  step  the  uterus  is 
turned  out  of  the  abdomen,  the  walls  of  which  are  drawn  and  held 
closely  together  behind  it,  so  as  to  prevent  all  ingress  of  fluids ;  the  intes- 
tines, if  escaped,  covered  by,  and  the  uterus  laid  on,  disinfected  napkins ; 
constriction  of  the  cervical  portion  may  be  by  manual  compression,  or 
"  by  twisting  the  uterus  on  its  long  axis,"  instead  of  by  the  elastic  cord. 
"  In  the  interest  of  simplicity,"  the  undermining  or  dissection  of  the 
peritoneum,  and  the  resection  of  the  muscular  structure  of  the  uterus, 
have  been  abandoned.  The  uterine  W'Ound  is  closed  by  eight  to  ten  deep 
sutures  passed  through  everything  except  the  decidual  surface,  and  pre- 
ferably of  soft  silver  Avire,  after  which  from  sixteen  to  thirty  sutures  of 
fine  silk  are  passed  through  the  serous  membrane,  twice  on  each  side,  . 
as  in  the  Lembert  suture  for  the  intestines.  Closure  of  the  abdominal 
Avound  is  as  usual,  and  the  after-treatment  "  as  inactive  as  possible."  An 
ice-bag  is  placed  on  the  abdomen  as  the  patient  is  put  to  bed.  The  fol- 
lowing are  the  statistics : 

The  total  number  of  cases  now  amounts  to  30,  with  recovery  of  the 
mother  in  21 — 73.3  per  cent;  27  children  saved — 90  per  cent.  Deduct- 
ing 3  American  cases,  all  fatal,  there  remain  27  cases  for  Germany  and 
Austria,  with  22  recoveries — 81.5  per  cent.  At  the  front  stands  Leopold 
wdth  11  cases — 10  mothers  saved  and  11  children.  The  three  clinics  of 
Leipsic,  Dresden,  and  Innsbruck  have  had,  altogether,  19  cases,  with  18 
mothers  saved — 94.7  per  cent.;  and  19  children — 100  per  cent. 

Much  of  the  discussion  was  taken  up  with  questions  of  priority  and 
on  the  relative  value  of  silver  and  silk  for  the  deep  uterine  stitches. 
Sanger  allows  either,  but  prefers  silver,  while  some  preferred  silk,  and 
doubted  the  safety  of  silver  if  the  operator  is  not  skilled  in  fastening 
it.  Schauta  advocated  the  silver  suture  strongly,  and  gave  the  following 
statistics:  Of  17  cases  in  which  silver  sutures  were  used,  not  one  died; 
while  there  were  7  fatal  cases  out  of  10  in  which  silk  was  used.  He 
justly  says  that  septicaemia  could  not  explain  this  marked  difference. 
Priority  as  to  Sanger's  particular  mode  of  bringing  together  the  peri- 
toneum was  denied,  but  again  strongly  claimed  by  him  in  closing. 

Leopold's  remarks  are  of  great  value,  from  the  large  experience  upon 
which  they  are  based,  and  because  in  every  case  he  has  "sought  to  place 
himself  in  the  position  of  the  practitioner,  and  aimed  to  attain  the 
greatest  possible  simplicity  and  safety  of  the  operation  as  performed  in 
private  practice."  He  is  in  favor  of  turning  out  the  uterus  before 
incising  it,  and  says  that  this  can  be  done  without  much  difficulty.  He 
also  recommends  the  provisional  stitches  through  the  abdominal  walls 
in  order  to  draw  them  together  behind  the  uterus — a  proceeding  which 
he  "cannot  too  strongly  recommend."  He  then  puts  on  the  rubber  con- 
strictor, fastens  it  with  a  clamp  forceps,  and  only  draws  it  up  tight 
after  removal  of  the  child.  He  does  not  express  himself  as  to  incising 
or  peeling  off  the  placenta,  but  other  speakers  expressed  themselves 
strongly  in  favor  of  going  directly  through  the  placenta  with  the  hand, 
if  possible. 

However  much  the  value  or  novelty  of  Sanger's  contributions  to  the 
modern  Csesarean  operation  may  be  questioned,  this  much  was  accorded 
him  here  and  passed  unchallenged :  He  has  rendered  the  great  service 
of  having  advocated  the  old  and  classic  method  at  a  time.w^hen  all  were 
marching  under  flying  banners  in  support  of  the  Porro  operation.     By 
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the  extraordinary  improved  results  of  the  modern  method  he  has  widened 
the  range  of  application  of  the  operation  and  lessened  its  mortality. 

The  operation  of  shortening  the  round  ligaments  for  retroflexion  is 
considered  in  a  paper  by  Zeiss,  of  Erfurt,  entitled  "  Zur  Alexander- 
Adams'schen  Operation."  He  advocates  the  procedure,  and  presents  his 
experience  of  three  cases  modestly  in  view  of  the  "  cold  and  cautious 
reception  given  to  this  operation  in  Germany."  All  the  three  patients 
are  thankful  that  he  has  operated  upon  them,  but  in  neither  of  them 
has  a  year  yet  elapsed.  The  paper  having  opened  with  a  criticism  of 
some  objections  made  by  the  President  in  his  recently  published  work,^ 
Winckel  replies.  His  objections  are  purely  theoretical  and,  therefore, 
such  as  must  yield  to  experience;  the  strongest  one  is  that  sufiicient 
time  has  not  yet  elapsed  to  test  the  results.  The  principal  speakers 
besides,  were  Slaviansky  and  Munde,  of  IS^ew  York,  both  of  whom  present 
considerable  experience  with  the  operation  which  gives  valuable  testi- 
mony as  to  the  difficulties  of  performing  it  and  its  results.  The  former 
has  had  sixteen  operations ;  twice  the  ligaments  were  not  found  at  all, 
and  five  or  six  times  unsatisfactorily ;  when  found  the  operation  was 
"  typical,  easy,  and  brilliant."  The  latter  reported  seven  cases,  the  liga- 
ments found  in  three  and  not  found  in  three  others :  in  the  seventh, 
found  on  one  side  and  not  on  the  other.  As  to  results,  they  seem  to  be 
favorable  so  far  as  tested.  Mund^  says :  "  I  believe  the  operation  has  a 
future,  albeit  a  restricted  one."     Slaviansky 's  opinion  is  as  follows  : 

"I  will,  therefore,  only  say  of  the  Alexander  operation  that  it  is  entirely 
justifiable  for  certain  selected  cases,  and  for  certain  forms  of  retroflexion,  the 
uterus  being  freely  movable ;  but  it  is  impossible  to  say  in  advance  whether 
the  operation  can  be  performed  or  not.  It  does  not,  therefore,  at  present 
stand  on  a  very  wide  foundation,  and  much  investigation  is  yet  necessary  in 
order  to  be  able  to  say  how,  when,  and  in  what  cases  it  is  practicable." 

We  have  preferred  to  occupy  the  space  at  our  disposal  with  a  fair 
epitome  of  a  few  subjects  of  practical  interest  rather  than  to  attempt  a 
resume  of  each  paper  which  could  but  be  unsatisfactory  from  its  brevity, 
or  to  consider  papers  in  which  unsettled  questions  are  discussed  rather 
than  addition  made  to  our  knowledge.  For  the  benefit  of  those  who 
may  be  interested  in  the  subjects,  we  give  the  titles  of  the  principal 
remaining  papers,  with  names  of  the  authors : 

Bayer :  On  placenta  prsevia. 

Fehling:  On  the  relation  between  the  composition  of  the  blood  of  the 
pregnant  woman  and  that  of  the  amniotic  fluid. 

Sanger :  On  examination  of  the  ureters  in  woman  by  the  touch. 

Winckel :  On  the  doctrine  of  internal  puerperal  erysipelas. 

Bumm :  On  the  etiology  of  puerperal  cystitis. 

Stumpf :  On  puerperal  eclampsia. 

Runge :  On  the  general  treatment  of  puerperal  septicaemia. 

Sanger :  On  the  relations  of  gonorrhoeal  to  puerperal  disease. 

Schatz :  On  ulcers  of  the  female  bladder. 

Schauta :  On  the  operation  for  recto-vaginal  fistula. 

Kiistner  and  Korn  :  On  perineorrhaphy — two  separate  papers. 

Olshausen :  On  the  early  stages  of  myoma  clinically  considered. 

Kiistner :  On  cocaine  in  plastic  surgery. 

1  Lehrbuch  der  Frauenkrankheiten.     Leipsic,  1886. 
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Finally,  we  can  but  congratulate  our  medical  brethren  of  Germany 
on  the  formation  of  this  Society,  and  on  the  excellent  showing  both  as 
to  quantity  and  quality  of  the  tirst  volume  of  its  transactions.  The  high 
expectations  excited  by  the  array  of  distinguished  names  at  the  open- 
ing of  the  volume  are  not  disappointed  by  perusal  of  its  contents. 

J.  C.  R. 


Spasm  in  Chronic  Nerve  Disease.  The  Gulstonian  Lectures,  deliv- 
ered AT  THE  Royal  College  of  Physicians  of  London,  March,  1886. 
By  Seymour  J.  Sharkey,  M.A.,  M.B.  Oxen.,  F.R.C.P.  London :  J.  & 
A.  Churchill,  1886. 

In  the  unpretentious  little  work,  Spasm 'in  Chronic  Nerve  Disease, 
Dr.  Sharkey  has  taken  a  general  view  of  the  subject  of  muscular  spasm 
in  chronic  cases,  but  he  has  also  collected  a  fund  of  clinical  material  so 
illustrated  with  interesting  and  valuable  observations,  that  he  has  done 
much  to  put  in  compact  form  what  is  now  known  of  a  very  difficult 
problem  in  neurology. 

There  is  nothing  so  dark  in  the  general  obscurity  of  nervous  diseases 
as  the  study  of  the  cause  of  spasm.  Hence,  to  throw  light  on  this  branch 
is,  indeed,  a  work  to  be  commended,  and  Dr.  Sharkey  has  cause  to  be 
congratulated  on  his  selection  of  a  subject  for  the  Gulstonian  Lectures- 
An  investigation  into  the  cause  of  spasm  in  organic  nerve  disease  is  at 
present  highly  interesting,  in  view  of  the  mapping  out  of  the  brain  into 
motor  centres  and  sensitive  areas,  and  the  general  localization  of  the 
functions  of  that  organ.  Dr.  Sharkey  divides  his  lectures  under  the 
following  heads  :  (1)  spasm  in  connection  with  cerebral  motor  mecha- 
nisms ;  (2)  in  connection  with  spinal  mechanisms  ;  (3)  functional  spasm. 

In  the  consideration  of  the  first  division  of  spasms  Dr.  Sharkey  neces- 
sarily goes  into  the  discussion  of  localization  of  brain  functions,  and  in 
describing  the  motor  area  of  the  cortex  refers  to  an  explanation  of  a 
long-observed  clinical  fact, 

"  that  in  hemiplegia,  in  connection  with  disease  of  the  central  ganglia,  the 
arm  is  usually  more  paralyzed  than  the  leg.  For  hemorrhages  from  the 
branches  of  the  lenticulo-striate  artery  would,  from  their  position,  press  more 
upon  the  anterior  than  the  posterior  division  of  the  motor  segment  of  the 
capsule,  and  this  is  the  vessel  which  most  frequently  bleeds." 

The  probable  explanation  of  this  is,  that  the  fibres  of  the  arm  in  the 
capsule  are  anterior,  and  those  for  the  leg  lie  posteriorly.  Dr.  Sharkey 
seems  to  doubt  the  exact  diagnostic  value  of  knee-jerk  and  ankle-clonus, 
etc.  This  spasm  must  be  studied  Avith  regard  to  the  condition  of  the 
patient.     For  instance,  Dr.  Sharkey  says: 

"A  man  suffering  from  extreme  debility  and  anaemia  came  to  my  out-patient 
room,  and  the  house  physician  called  my  attention  to  the  fact  that  he  not  only 
had  very  extensive  knee-jerks,  but  as  marked  knee-  and  ankle-clonus  as  I  ever 
saw.  He  was  sent  into  the  hospital,  and  after  two  days'  rest  in  bed  I  was 
unable  to  elicit  even  the  slightest  clonus." 

A  most  interesting  series  of  cases  is  given  in  the  first  lecture,  showing 
the  pathological  conditions  which  produced  tremors  and  spasmodic  con- 
traction of  muscles.     These  cases  are  made  more  clear  by  illustrations. 
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In  the  second  lecture  the  subject  of  spastic  paralysis  is  taken  up,  and 
some  very  interesting  pathological  histories  are  given.  In  this  lecture, 
as  in  the  first,  the  connection  between  the  cerebral  system  of  fibres  and 
the  clinical  phenomena  of  spasm  is  discussed. 

The  following  lecture  is  devoted  to  the  spinal  system  and  the  diseased 
conditions  of  that  organ  which  produce  the  spasmodic  contraction  of 
muscle.  A  short  summary  of  functional  spasms,  including  histrionic 
spasm,  writers'  cramp,  pianists'  cramp,  etc.,  conclude  the  work,  which 
will  be  found  to  be  of  special  interest  to  all  those  who  study  the  nervous 
system  or  who  are  interested  in  physiological  pathology.  J.  V.  B. 


The  Healing  of  Arteries  after  Ligature  in  Man  and  Animals. 
By  J.  Collins  Warren,  M.D.,  Assistant  Professor  of  Surgery  at  Harvard 
University.     8vo  pp.  184.     New  York :  William  Wood  &  Co.,  1886. 

Dr.  Warren's  work  on  this  subject  of  never-failing  interest  to  the 
surgeon,  though  laboring  under  the  disadvantage  of  following  so  closely 
on  Dr.  Senn's  admirable  paper  on  the  same  subject,  will  certainly 
attract  much  attention. 

We  find  first  a  very  elaborate  and  complete  review  of  the  history  of 
the  ligature.  This  has  been  so  exhaustively  treated,  comparatively 
recently  by  a  number  of  Avriters,  notably  by  W.  Griefenberger,  Adam- 
kiewicz,  and  Senn,  that  it  would  be  difficult  to  present  anything  very 
new  on  the  subject.  The  principal  conclusions  at  which  the  author 
arrives,  partly  from  numerous  ligations  performed  on  dogs  and  horses, 
partly  from  examination  of  specimens  obtained  from  the  human  subject, 
are :  First,  the  length  of  time  required  for  complete  repair — three  to  six 
months  in  larger  arteries  ;  second,  the  influence  of  traumatism  and  septic 
processes  on  the  size  of  the  thrombus,  which  was  usually  very  small  in 
aseptic  cases ;  third,  the  very  small  part  taken  by  the  endothelium  in 
the  cicatrization  ;  fourth,  the  complicated  character  of  the  healing  pro- 
cess, a  principal  part  being  taken  by  a  mass  of  granulation  tissue  sur- 
rounding the  vessel,  compared  to  the  so-called  provisional  callus  in  frac- 
tures. This  is  said  to  invade  and  cause  absorption  of  the  fibres  of  the 
adventitia,  causing  the  wall  of  the  vessel  where  compressed  by  the 
ligature  to  expand,  the  granulation-tissue  thus  invading  the  lumen  of 
the  vessel.  Lastly,  and  this  is  the  condition  which  will  be  most  freely 
criticised,  the  author  claims  that  there  is  an  active  proliferation  of  the 
muscular  cells  of  the  media,  and  that  these  play  a  not  unimportant  part 
in  the  whole  process. 

With  regard  to  the  relative  importance  of  the  endothelium  and  the 
granulation-tissue  formed  outside  the  vessel,  a  comparison  of  Dr.  War- 
ren's plates  with  those  of — e.  g.,  Raab  {Arch.  f.  Klin.  Chir.,  1878,  xxiii. 
"U.  d.  Ent.  d.  N.  im  Blutgefiiss.  n.  der  Unterbind.") — will  we  feel  sure 
go  far  toward  convincing  the  reader  that  the  differences  depend  on  the 
numerous  and  often  trifling  variations  in  the  performance  of  the  experi- 
ment— e.  g.,  the  extent  of  the  incision,  laceration  or  bruising  of  surround- 
ing tissue,  with,  probably  most  important  of  all,  success  or  failure  in 
preserving  asepsis.     Dr.  Warren  states  that  in  many  of  the  experiments 
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no  special  effort  was  made  to  keep  the  wound  aseptic,  and  that,  as  a  rule, 
they  healed  rapidly  in  the  deeper  portions,  but  a  small  subcutaneous 
cavity  was  almost  invariably  found  containing  serum,  muco-purulent 
fluid,  or  pus  as  the  case  might  be.  Occasionally  a  small  fistula  led  down 
to  the  ligature,  and  in  a  few  considerable  suppuration  took  place. 

Now,  in  the  last  two  sets  of  cases  always,  and  in  the  first  at  least 
very  often,  we  are  dealing  with  infected  wounds,  in  which  an  inflamma- 
tory process,  very  different  from  mere  repair,  is  going  on,  an  inflammatory 
process  which  could  very  well  account  for  the  abundant  ensheathing 
callus,  and  the  extent  to  which  the  vessel  wall  was  softened  and  replaced 
by  connective  tissue.  It  seems  to  us  to  impair  seriously  the  value  of 
Dr.  Warren's  conclusions,  at  least  as  applied  to  cases  where  no  infection 
occurs,  that  some  pains  were  not  taken  to  avoid  suppuration,  or  at  least 
the  presence  or  absence  of  infection  noted.  That  in  most  cases  suppu- 
ration did  not  occur  around  the  ligature,  which  was  generally  encapsuled 
in  the  callus,  will  not  alter  matters  greatly  for  those  who  have  noticed 
the  extent  to  which  bacteria  often  infiltrate  surrounding  tissues  without 
necessarily  causing  them  to  break  down.  Smooth,  muscular  tissue  is 
not  always  easily  distinguished,  and  the  non-participation  of  the  muscle 
cells  in  the  cicatrization  has  been  maintained  by  so  many  excellent 
authorities  with  such  "  singular  unanimity,"  as  Dr.  Warren  himself  says, 
that  one  is  tempted  to  think  that  there  may  be  good  grounds  for  such  a 
consensus  of  opinion.  R.  J.  H. 


The  National  Dispensatory:  Containing  the  Natural  History 
Chemistry,  Pharmacy,  Actions,  and  Uses  of  Medicines.  By  Alfred 
Stille,  M.D.,  LL.D.,  Professor  Emeritus  of  the  Theory  and  Practice  of 
Medicine  in  the  University  of  Pennsylvania,  and  John  M.  Maisch,  Phar.  D. 
Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of 
Pharmacy.  Ninth  edition,  revised  and  improved.  Imperial  8vo.  pp.  xv. 
1781.     Philadelphia :  Henry  C.  Lea's  Son  &  Co.,  1886. 

The  National  Dispensatory  is  so  well  and  favorably  known  on  both 
sides  of  the  Atlantic  that  scarcely  anything  is  left  to  the  reviewer  except  to 
call  attention  to  the  fact  that  another  edition  of  this  valuable  work  has 
made  its  appearance. 

This  last  edition  surpasses  even  its  predecessors  in  thoroughness  and 
accuracy.  The  fact  that  in  1884,  when  the  third  edition  was  published, 
no  revision  of  the  British  Pharmacopoeia  had  been  made  for  seventeen 
years  has  necessitated  a  thorough  going  over  of  the  whole  work  in  order 
that  the  references  might  correspond  to  the  last  revision  of  the  work  of 
our  British  cousins.  In  addition  to  these  changes  is  a  fairly  full  resume, 
in  the  form  of  addenda,  of  the  more  important  drugs  which  have  come 
into  general  use  in  the  last  two  or  three  years,  chief  among  which  may 
be  mentioned  antipyrin  and  cocaine  hydrochlorate. 

Professor  Stille  finds  an  opportunity,  under  the  headings  of  antipyrin 
and  thallin,  to  attack  once  more  the  use  of  antipyretics  on  general  prin- 
ciples, and  the  whole  tone  of  the  article  on  these  two  drugs,  as  well  as 
the  references  alluded  to,  is  decidedly  adverse.     While  it  cannot  be 

NO.  CLXXXVI. — APRIL,  1887.  33 


614  REVIEWS. 

doubted  that  in  certain  cases  antipyrin  has  produced  untoward  symptoms 
and  even  death,  it  is  also  a  Jact  that  considering  the  widespread  use  of 
this  remedy  comparatively  few  disagreeable  effects  have  been  noted. 

As  to  the  attack  on  antipyretics  in  general  it  can  only  be  said,  with 
all  deference  to  the  opinions  of  Dr.  Stille,  that  his  statements  are  arrayed 
against  the  opinion  of  the  profession  in  general  in  this  respect,  and  that 
the  daily  clinical  experience  of  an  exceedingly  large  body  of  able  men 
still  leads  them  to  the  use  of  such  drugs. 

By  far  the  fullest  article  on  these  newer  remedies  is  devoted  to 
cocaine.  In  the  space  of  eight  pages  the  derivation,  history,  and  medic- 
inal properties  of  this  valuable  remedy  are  quite  thoroughly  considered, 
and  the  drug  is  spoken  of  as  "  a  precious  discovery."  The  new  basis 
for  ointments,  lanolin,  receives  favorable  notice,  while  menthol  and 
urethan  also  come  in  for  their  share  of  attention.  H.  A.  H. 


De  l'Intervention  Chirurgicale  dans  les  Affections  du  Rein. 
Par  AzARiE  Brodeur,  M.D.,  Professeur  a  I'Universite  Laval  a  Montreal, 
etc.  Avec  cinq  planches  en  chromolithographie  et  neuf  figures  intercalees 
dans  le  texte.     8vo.  pp.  576.     Paris :  G.  Masson,  1886. 

Surgical  Intervention  in  Renal  Affections.  By  Azarie  Brodeur, 
M.D.,  etc. 

To  anyone  interested  in  the  surgical  affections  of  the  kidney  and  the 
operations  performed  for  their  relief,  this  attractive-looking  volume, 
which  appears  to  be  based  upon  a  thesis  for  the  doctorate,  holds  forth, 
on  superficial  examination,  the  promise  of  a  rich  intellectual  treat.  A 
careful  study  of  its  contents,  however,  shows  that  the  subjects  embraced 
in  its  pages  have,  as  a  rule,  been  imperfectly  discussed,  and  that  it 
should  include  conclusions  drawn  from  an  analysis  of  upward  of  five 
hundred  operations  that  had  been  recorded  up  to  the  time  of  its  appear- 
ance, instead  of  three  hundred  and  twenty  seven  cases  collated  by  the 
author,  many  of  which  are  incorrect  and  evidently  quoted  without  con- 
sulting the  original  authority. 

The  operations  for  calculous  aflfections  are  hopelessly  mixed.  In  a 
table  of  twenty-five  nephrolithotomies  are  included  seven  cases  which 
are  not  illustrations  of  that  procedure  at  all ;  while  nephrotomy  and 
nephrolithotomy  are  used  as  convertible  terms  for  the  removal  of  stones 
from  pyelonephritic  kidneys.  In  his  table  of  forty-four  nephrectomies 
for  calculus  associated  with  suppurative  lesions,  thirteen  operations  are 
recorded  in  which  a  stone  was  not  present;  while  his  table  of  neph- 
rotomies for  suppurating  kidney  embraces  only  fourteen  cases,  when  in 
point  of  fact  he  ought  to  have  collated  more  than  ninety  cases.  In 
addition  to  these  serious  defects  and  omissions,  he  discusses  the  various 
operative  procedures  in  four  pages,  so  that  this  portion  of  the  work  is 
practically  valueless. 

In  concluding  this  brief  notice  of  a  work  that  has  no  raison  d'etre,  we 
take  pleasure  in  stating  that  it  has  one  redeeming  feature,  namely,  the 
indications  for  and  against  surgical  intervention  are  fairly  stated,  and 
agree,  in  the  main,  with  the  conclusions  reached  by  recent  writers  and 
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operators.  Thus,  Brodeur  teaches  that  nephrectomy  should  be  resorted 
to  only  after  the  failure  of  other  measures  for  floating,  calculous,  suppu- 
rating, hydronephritic,  and  cystic  kidneys ;  that  it  may  be  practised  for 
carcinoma  if  the  general  health  is  not  impaired  ;  and  that  it  is  indicated 
as  a  primary  measure  for  urinary  fistulse,  and  sarcomatous  and  other 
tumors. 


Outlines  of  the  Pathology  and  Treatment  of  Syphilis  and  Allied 
Venereal  Diseases.  By  Herman  von  Zeissl,  M.D.,  late  Professor  at 
the  Imperial  Royal  University  of  Vienna.  Second  edition,  revised  by 
Maximilian  von  Zeissl,  M.D.,  Privat-Docent  at  the  University  of  Vienna. 
Authorized  edition;  translated,  with  notes,  ty  H.  Eaphael,  M.D.  8vo. 
xii.  pp.  402.     New  York :  D.  Appleton  &  Co.,  1886. 

These  outlines  of  Zeissl's  are  too  modestly  named,  for  his  work  is  a 
most  full  and  detailed  one,  and  leaves  but  little  for  such  filling  up  as 
might  be  proper  if  his  subject  were  dealt  with  only  in  outline.  Certain 
critics  have  remarked  that  the  part  devoted  to  pathology  is  dispropor- 
tionately large,  and  that  in  which  treatment  is  discussed  disproportion- 
ately small.  We  do  not  concur  in  this  criticism.  The  fact  is,  that  while 
there  is  still  room  for  much  debate  as  to  the  exact  nature  of  the  different 
venereal  diseases — although  we  have  settled  convictions  in  regard  to 
this  matter — there  is  not  much  room  for  discussion  as  to  the  best  methods 
of  treating  them. 

Zeissl  is  a  dualist,  and  in  his  Introductory  states  briefly  and  clearly 
the  reasons  which  to  him  (and  to  us)  seem  to  establish  conclusively  the 
essential  difference  between  syphilis  and  other  venereal  diseases,  namely, 
the  venereal  ulcer  and  gonorrhoea.  Gonorrhoea  Zeissl  calls  "venereal 
catarrh,"  and  the  venereal  ulcer  he  calls  ^^ sclianker"  in  his  own  tongue; 
or  "chancroid,"  borrowing  the  French  term.  We  regret  that  the  trans- 
lator of  his  w^ork  has  made  use  of  the  term  "soft  chancre"  for  the  Ger- 
man term  "  schanker,"  since  w^e  have  frequently  occasion  to  observe  that, 
what  might  seem  so  innocent,  leads  to  confusion  in  the  minds  of  those 
who  are  not  perfectly  familiar  with  the  history  of  modern  opinions  in 
regard  to  venereal  diseases.  Another  error  of  the  translator  consists  in 
his  translation  of  the  German  term  "sHero-s'e"  by  "sclerotic  ulcer."  He 
is,  of  course,  aw^are  that  neither  sclerosis  nor  ulceration  is  conclusive  as 
to  the  nature  of  a  venereal  lesion,  and  that  the  more  of  the  one  there  is, 
the  less  there  will  be  of  the  other.  Many  writers  in  our  own  language 
have  settled  upon  the  term  "initial  lesion  of  syphilis"  as  the  most 
unequivocal  one  to  apply  to  what  it  describes,  and  we  hope  that  their 
example  may  be  followed  when  another  edition  of  the  work  we  are 
reviewing  appears. 

We  have  no  space  to  speak  in  detail  of  the  teachings  of  Zeissl  in 
regard  to  the  different  manifestations  of  the  venereal  diseases,  although 
we  may  express  some  surprise  that  the  section  devoted  to  the  site  and 
form  of  the  "Hunterian  induration"  (an  ill-chosen  termjfor  the  initial 
lesion  of  syphilis)  makes  no  mention  of  the  urethra.  Zeissl  has  come  to 
the  conclusion  that  extirpation  of  the  initial  lesion  of  syphilis,  however 
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early  performed,  does  not  prevent  the  outbreak  of  later  manifestations, 
and  he  doubts  whether  the  earliest  possible  cauterization  is  of  any  use. 

In  regard  to  the  treatment  of  syphilis,  we  note  that  Zeissl  considers 
expectant  treatment  as  suitable  to  all  "  recent  cases  of  acquired  secon- 
dary syphilis,"  as  well  as  to  all  cases  in  which  a  febrile  disease  super- 
venes. If  the  phenomena  of  the  secondary  period  resist  expectant  treat- 
ment for  eight  or  ten  weeks,  treatment  with  iodine  may  be  commenced, 
and  this  is  applicable  to  all  phases  of  syphilis.  In  fact,  relapses  occur  less 
frequently  after  an  early  treatment  with  iodine  than  after  the  use  of 
mercury.  Of  the  preparations  containing  iodine,  the  iodide  of  sodium 
and  the  iodide  of  iron  are  the  best.  The  latter  is  especially  suited  to 
ansemic  cases.     Iodoform  is  also  useful  in  some  cases. 

We  call  attention  to  this  point  because  it  has  appeared  to  us  that  the 
opinion  that  iodine  is  adapted  to  the  treatment  of  the  earliest  stages  of 
syphilis,  has  not  secured  the  practical  assent  of  English-  and  French- 
speaking  medical  men  which  it  deserves.  It  does  not  seem  to  be  gener- 
ally known  that  Sigmund,  in  his  later  years,  came  to  reverse  the  old 
theory  that  mercury  was  the  best  remedy  for  early  syphilis,  and  iodine 
for  its  later  stages.  We  are  glad  to  observe  that  Zeissl  states  that  "  Too 
much  stress  cannot  be  laid  upon  the  fact,  that  even  in  the  gravest  forms 
of  syphilis  the  preparations  of  iodine  alone  will  often  be  found  sufficient." 
And,  again,  "  The  preparations  of  iodine  are  adapted  to  all  forms  of 
syphilitic  disease."  And,  as  to  mercurials,  he  says :  "  The  mercurials 
generally  accomplish  more  if  they  have  been  preceded  by  a  course  of 
treatment  with  iodine." 

With  this  we  must  close  our  review.  Zeissl's  work  does  not  need 
more  praise  than  it  has  long  since  received.  As  the  result  of  an  enorm- 
ous experience,  and  of  a  most  thorough  study  of  the  subject  of  venereal 
diseases,  it  is  invaluable  to  every  syphilographer,  and  its  practical  teach- 
ings ought  to  be  familiar  to  every  one  who  undertakes  the  treatment  of 
venereal  diseases. 

As  a  book,  this  translation  is  a  credit  to  the  publishers,  and  in  the 
main  to  the  translator.  We  would  suggest,  in  addition  to  what  has 
been  said  above,  that  it  would  be  an  improvement  if  the  prescriptions 
were  translated  into  the  terms  of  our  U.  S.  Pharmacopoeia,  and,  even  if 
this  were  not  done,  that  they  should  be  put  into  correct  Latin. 

C.  W.  D. 


A  Treatise  on  the  Diseases  of  the  Nervotis  System.  By  William 
A.  Hammond,  M.D.,  Surgeon-General  U.  S.  Army  (Retired  List),  etc. 
With  one  hundred  and  twelve  illustrations.  Eighth  edition,  with  correc- 
tions and  additions.     New  York :  D.  Appleton  &  Co.,  1886. 

The  fact  that  an  eighth  edition  of  Dr.  Hammond's  work  has  been 
called  for  is  sufficient  proof  of  its  standing  in  the  American  profession, 
but  when  the  preface  of  the  seventh  edition  calls  attention  to  the  fact 
that  it  has  been  translated  into  French,  and  that  an  Italian  translation 
was  at  that  time  going  through  the  press,  it  is  very  evident  that  the  first 
systematic  treatise  on  nervous  diseases  published  in  America  has  com- 
manded decided  attention  abroad. 

Certainly,  in  point  of  lucid  arrangement  and  classification.  Dr.  Ham- 
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mond's  work  is  an  admirable  treatise  on  an  important  special  branch  in 
medicine,  and  its  popularity  shows  what  a  demand  there  is  for  it  both 
by  students  and  active  practitioners.  Whatever  work  may  have  been 
done  before,  and  whatever  names  may  have  been  known  in  England  and 
on  the  Continent  as  prominent  in  this  special  branch  of  medical  research, 
Dr.  Hammond  was  the  first  in  America  to  collect  the  material  for  a 
systematic  work  on  the  diseases  of  the  nervous  system,  and  he  performed 
his  task  so  cleverly  that  his  book,  after  passing  through  eight  editions, 
remains  practically  the  same  to-day  as  it  was  when  the  plan  of  it  was 
first  conceived.  It  contains  the  same  classifications  and  divisions,  ampli- 
fied by  fuller  knowledge,  and  made  more  valuable  by  the  observations 
of  many  of  his  co-laborers  in  neurology. 

Dr.  Hammond's  book  has  been  so  often  and  so  favorably  reviewed 
that  it  will  be  unnecessary  in  the  present  notice  to  consider  any  other 
than  the  new  portions  of  the  edition.  Before,  however,  referring  to 
these  sections,  it  is  due  to  Dr.  Hammond  to  allude  briefly  to  some  impor- 
tant observations  which  are  to  be  found  in  the  older  portions  of  this 
treatise. 

The  term  neurasthenia  which  is  so  prevalent,  and  of  which  most 
neurologists  are  so  thoroughly  tired,  is  not  mentioned,  and  all  symptoms 
usually  included  under  that  head  are  classed  as  cerebral  congestion. 
The  line  of  division  between  some  cases  of  mild  melancholia  and  so-called 
cerebral  congestion  is  so  indefinite  that  it  would  seem  necessary  to  describe 
an  intermediate  condition  which  would  include  the  abdominal  symptoms  of 
these  cases,  and  especially  the  series  of  marked  sensations  which  seem  to 
arise  from  some  disturbance  of  the  abdominal  sympathetic  system. 
Exophthalmic  goitre  is  very  appropriately  included  under  cerebro-spinal 
diseases,  and  the  description  of  this  remarkable  trouble  is  both  graphic 
and  instructive. 

Dr.  Hammond  still  adheres  to  the  consideration  of  athetosis  as  a  dis- 
tinct disease,  though  most  observers  will  agree  with  Charcot  that  it  is 
simply  a  symptom  of  certain  forms  of  hemiplegia.  Any  disease  of  so 
complicated  an  organ  as  the  brain  must  necessarily  show  many  anomalies, 
and  this  anomalous  consequence  either  of  paresis  or  paralysis  can  never 
be  traced  as  a  distinct  disease. 

Convulsive  tremor  is  the  name  given  in  this  work  to  a  class  of  peculiar 
cases  which  border  between  hysteria  and  epilepsy,  and  to  which  Dr.~ 
Hammond  has  been  among  the  first  to  call  attention.  No  one  who  has 
met  these  obscure  and  puzzling  cases  can  fail  to  be  thankful  for  an 
account  of  this  disease,  however  imperfect  or  unsatisfactory  it  may  be. 
The  fact  that  such  conditions  may  be  cured,  or,  to  state  it  more  correctly, 
may  recover  can  be  attested  by  the  writer  of  this  review.  Yet  any  one 
of  limited  experience,  who  is  unacquainted  with  the  observations  con- 
tained in  the  chapter  now  under  consideration,  would  be  led  to  think 
that  a  favorable  result  in  convulsive  tremor  is  neither  possible  nor  prob- 
able. Only  lately  a  case  of  convulsive  tremor  has  come  under  the 
writer's  notice  wl\ich  was  diagnosticated  by  a  neurologist  as  one  of  brain 
tumor,  and  death  was  predicted  in  a  few  months,  yet  the  patient  improved 
under  appropriate  treatment,  and  progressed  within  a  year  to  entire 
recovery. 

In  the  present  edition  a  new  section  is  added  on  "  Certain  Obscure 
Diseases  of  the  Nervous  System."  Of  these  diseases,  T>r.  Hammond 
says :  "  Under  this  head  I  propose  to  consider  certain  afiections  obvi- 
ously due  to  derangement  of  the  nervous  system  in  some  one  or  more  of 
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its  parts,  but  which  are  only  known  by  their  symptoms,  there  being  no 
definite  knowledge  relative  to  their  exact  seat,  nor  in  regard  to  the 
essential  nature  of  the  existing  disturbance."  The  diseases  claiming 
consideration  in  this  section  are  tetan}^,  Thomson's  disease,  and  miryachit, 
and  kindred  affections.  The  first  two,  though  well  known,  are  certainly 
obscure,  but  to  see  this  last  it  seems  necessary  to  travel  far,  for  Dr.  Beard 
went  into  the  wilds  of  Maine  to  find  the  jumpers,  and  Lt.  McLean,  of 
the  U.  S.  Navy,  made  his  observations  of  miryachit  in  northern  Siberia, 
and  a  French  observer  has  noticed  a  similar  morbid  condition  among 
the  Malays,  which  is  called  in  that  country  Latah. 

Dr.  Hammond  says  of  these  curious  "nervous  manifestations:" 

"  I  am  not  able  to  give  any  certain  explanation  of  the  phenomena  of  '  miry- 
achit/ or  of  the  'jumpers,'  or  of  certain  of  these  cases  of  sleep-drunkenness, 
which  seem  to  be  of  like  character.  But  they  all  appear  due  to  the  fact  that 
a  motor  impulse  is  excited  by  perceptions  without  the  necessary  concurrence 
of  the  volition  of  the  individual  to  cause  the  discharge.  They  are,  therefore, 
analogous  to  reflex  actions,  and  especially  to  certain  epileptic  paroxysms  due 
to  reflex  irritations.  It  would  seem  as  though  the  nerve-cells  were  very  much 
in  the  condition  of  a  package  of  dynamite  or  nitro-glycerine,  in  which  a  very 
slight  impression  is  competent  to  efiect  a  discharge  of  nerve  force.  They 
differ,  however,  from  the  epileptic  paroxysms,  in  the  fact  that  the  discharge 
is  consonant  with  the  perception — which  is,  in  these  cases,  an  irritation — and 
is  hence  an  apparently  logical  act,  whereas  in  epilepsy  the  discharge  is  more 
violent,  is  illogical,  and  does  not  cease  with  the  cessation  of  the  irritation." 

Dr.  Hammond  has  also  added  to  his  treatise  by  incorporating  in  it 
the  appendix  of  Dr.  Labadie-Lagrave,  which  was  added  to  the  French 
translation  of  a  former  edition  of  this  work. 

The  section  on  "  Diseases  of  the  Sympathetic  Nervous  System  "  is, 
with  the  exception  of  a  few  notes  in  brackets,  drawn  entirely  from  this 
source. 

The  sections  on  "  Cerebral  Syphilis "  and  the  "  Symptomatology  of 
Cerebral  Lesions  "  are  also  translated  from  the  work  of  Dr.  Labadie- 
Lagrave.  The  last  chapters  of  the  section  on  ''  Cerebral  Lesions  and 
Cerebellar  Diseases,"  including  copious  annotations  by  Dr.  Hammond, 
are  probably  the  most  lucid  explanations  of  these  subjects  that  we  can 
find  in  any  general  treatise  on  the  nervous  system. 

A  translation  of  "  Conclusions  Concerning  the  Diagnosis  of  Diseases 
of  the  Brain,"  contained  in  Nothnagel's  work  Topisehe  Diagnodik  der 
Gehirnkrankhelten,  is  appended  to  this  section,  and  these  formulated 
symptoms,  together  with  the  preceding  chapters,  make  a  most  interesting 
resume  of  what  is  now  known  on  the  subject  of  localization  of  brain 
lesions.  This  branch  of  neurology  is  now  attracting  so  much  attention, 
and  in  some  directions  making  such  signal  progress,  that  the  author  has 
certainly  added  much  to  the  value  of  the  book  by  making  the  discus- 
sion of  the  subject  as  full  and  comprehensive  as  the  limits  of  a  general 
treatise  would  allow. 

Of  the  numerous  works  on  diseases  of  the  nervous  system  that  have 
appeared  in  the  last  few  years,  it  is  not  too  much  to  say  that  Dr.  Ham- 
mond's is  the  best  in  many  ways :  it  is  very  practical,  the  style  is  clear 
and  precise,  the  descriptions  are  graphic,  and  treatment  is  full  and  satis- 
factory. During  the  fifteen  years  that  the  book  has  been  before  the 
profession,  much  progress  has  been  made  in  neurology.  Many  changes 
have  been  made,  but  this  last  edition  will  be  found  to  be  carefully  re- 
vised, and  fully  abreast  with  the  times.  J.  V.  B. 
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On  the  Abductor  Minimi  Digiti  Pedis,  and  the  Abductor  Ossis 
Metatarsi  Quinti  Muscles. 

Wenzel  Gruber  found  the  abductor  ossis  metatarsi  quinti  in  9,25  per 
cent,  of  400  feet,  a  frequency  which  is  much  below  that  recorded  by  Wood 
from  the  examination  of  a  smaller  number  of  specimens.  Gruber  makes  a 
distinction,  however,  between  this  muscle  and  the  insertion  of  a  slip  of  the 
abductor  minimi  digiti  into  the  fifth  metatarsal  bone ;  the  latter  occurred  in 
8  per  cent,  of  350  feet;  in  one  instance  the  two  existed  together.  A  new 
variety  of  this  muscle  is  described  under  the  name  of  abductor  ossis  metatarsi 
quinti  circumflexus,  the  whole  or  a  part  of  the  tendon  winding  from  the  plantar 
to  the  dorsal  surface  of  the  fifth  metatarsal  bone  in  front  of  the  tuberosity,  to 
be  inserted  into  the  base  of  the  fourth  and  fifth  metatarsals  ;  it  was  found  in 
3.5  per  cent.  The  abductor  minimi  digiti  had  a  slip  of  origin  from  the  tuber- 
osity of  the  fifth  metatarsal  bone  in  6  per  cent.  A  bursa  was  present  between^ 
the  tendon  of  the  abductor  minimi  digiti  and  the  tuberosity  of  the  fifth  meta- 
tarsal in  2.5  per  cent.  The  abductor  ossis  metatarsi  quinti  is  seldom  absent  in 
mammals. —  Virchow's  Archiv,  December,  1886. 


On  the  Ophthalmic  Artery. 

F.  Meyer  was  led  to  investigate  the  anatomy  of  the  ophthalmic  artery  by 
the  occurrence  of  a  case  of  fatal  hemorrhage  after  enucleation  of  the  eyeball. 
In  the  orbit  which  had  been  the  seat  of  operation,  he  found  the  ophthalmic 
trunk  given  ofi*  from  the  internal  carotid  artery  and  passing  into  the  cavity 
by  the  inner  end  of  the  sphenoidal  fissure,  while  the  lachrymal  and  supra- 
orbital arteries  arose  together  from  the  middle  meningeal  and  entered  the 
orbit  through  the  outer  part  of  the  same  aperture.  The  supraorbital  artery 
anastomosed  with  the  ophthalmic  above  the  optic  nerve.  The  ophthalmic 
artery  was  closely  applied  to  the  optic  nerve,  with  which  it  had  been  divided. 
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The  detailed  arrangement  in  twenty  dissections  is  given,  and  the  general 
results  of  the  investigation  are  as  follow : 

The  number  of  the  named  branches,  and  the  order  in  which  they  arise  are 
subject  to  many  variations,  but  the  typical  arrangement  may  be  thus  stated : 
(1)  the  central  artery  of  the  retina,  arising  in  common  with  one  of  the  ciliary 
trunks,  more  frequently  the  internal;  (2)  the  external  ciliary  trunk;  (3)  the 
lachrymal  artery ;  (4)  a  supero-external  muscular  branch ;  (5)  the  supraorbital, 
giving  off  the  posterior  ethmoidal ;  (6)  an  infero-internal  muscular  branch  ; 
(7)  the  anterior  ethmoidal  artery ;  (8)  the  terminal  division  into  palpebral, 
frontal,  and  nasal.  The  posterior  ethmoidal  artery  is  sometimes  wanting, 
and  the  supraorbital  is  often  very  small. 

In  addition  to  the  branches  usually  described,  small  offsets  are  sent  forward 
from  the  beginning  of  the  ophthalmic  artery,  or  from  the  internal  carotid,  to 
the  sheath  of  the  optic  nerve ;  and  these  anastomose  with  other  recurrent 
vaginal  branches  of  the  ophthalmic  trunk ;  a  similar  anastomosis  is  formed 
by  the  small  branches  of  the  carotid  and  ophthalmic  arteries  through  the  inner 
end  of  the  sphenoidal  fissure. 

Deviations  from  the  usual  condition  in  the  origin  and  course  of  the  artery 
are  to  be  explained  by  the  excessive  development  of  a  regular  anastomotic 
channel.  Thus,  the  artery  (or  an  accessory  source  of  supply)  may  arise  from 
the  internal  carotid,  and  enter  the  orbit  through  the  inner  end  of  the  sphe- 
noidal fissure  by  the  enlargement  of  the  above  mentioned  anastomosis,  or 
from  the  middle  meningeal,  infraorbital,  or  anterior  deep  temporal  artery  by 
means  of  the  normal  communication  with  those  vessels. 

The  ophthalmic  artery  was  found  crossing  beneath,  instead  of  over  the 
optic  nerve  in  three  of  the  twenty  dissections,  these  numbers  being  identical 
with  those  obtained  by  Zuckerkandl.  This  condition  may  be  due  to  an  enlarge- 
ment either  of  the  anastomosis  along  the  nerve,  or  of  a  communication 
between  muscular  branches  of  the  trunk.  In  these  cases  the  normal  trunk 
may  either  disappear,  or  it  may  persist  as  an  anastomotic  loop  above  the 
nerve,  which  is  then  surrounded  by  an  arterial  ring. 

In  one  instance  the  ophthalmic  artery  was  seen  passing  inward  above  the 
superior  oblique  muscle. — Morphologisches  Jahrbuch,  December,  1886. 


On  the  Primary  Optic  Centres. 

The  late  Bernhard  von  Gudden  was  the  first  to  show,  by  means  of  degenera- 
tion experiments,  that  the  inferior  quadrigeminal  and  internal  geniculate 
bodies  do  not  give  origin  to  optic  nerve-fibres ;  and  his  conclusions,  which 
have  been  confirmed  by  Fovel  and  von  Monakow,  are  generally  accepted, 
although  they  have  been,  so  far  as  relates  to  the  inferior  quadrigeminal  body, 
recently  controverted  by  Bechterew.  L.  Darkschewitsch  now  goes  further 
and  states,  as  the  result  of  histological  research  in  the  rabbit  and  dog,  that 
not  only  do  no  optic  fibres  spring  from  the  above  mentioned  nuclei,  but  that 
the  same  is  the  case  with  regard  to  the  pulvinar  of  the  optic  thalamus  and  the 
external  geniculate  body.  The  atrophy  of  these  parts  after  enucleation  of  the 
eyeball  is  explained  as  due  to  the  degeneration  of  nerve-fibres  which  simply 
pass  through  them  on  their  way  to  the  surface.  The  optic  fibres  have  there- 
fore only  one  centre,  namely,  the  superior  quadrigeminal  body,  but  they  are 
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joined  in  the  neighborhood  of  the  external  geniculate  body  by  others  which 
spring  from  the  pineal  gland  and  the  habenular  ganglion,  and  which  appear 
from  physiological  experiments  to  be  pupillary  fibres.  Charcot's  hypothesis 
of  a  crossing  of  the  optic  fibres  in  the  corpora  quadrigemina  finds  no  support. 
Darkschewitsch  also  finds  that  the  upper  quadrigeminal  body  alone  is  connected 
to  the  cerebral  cortex  by  a  distinct  tract  of  fibres,  and  that  no  such  tracts  can 
be  followed  to  the  outer  geniculate  body  or  pulvinar. — Archiv  fur  Anatomic^ 
August,  1886. 

On  the  Minute  Anatomy  of  the  Brachial  Plexus. 

W.  P.  Herringham  gives  (Proc.  Royal  Society,  No.  243,  1886)  the  results 
of  55  dissections  of  the  brachial  plexus,  32  foetal  and  23  adult.  The  sources 
of  the  several  muscular  and  cutaneous  branches  are  as  follows :  the  numbers 
5  to  8  indicating  the  corresponding  cervical  nerves,  and  9  the  first  dorsal. 

Posterior  thoracic,  5,  6,  and  usually  7.  Suprascapular,  5  and  sometimes  a 
small  root  from  6.  Anterior  thoracic,  6, 7,  8,  and  9.  Coraco-brachialis,  7,  the 
rest  of  the  musculo-cutaneus  from  5  and  6. 

Median,  6,  7,  8,  and  9 ;  6  supplies  pronator  teres,  flexor  carpi  radialis,  super- 
ficial thenar  muscles,  and  radial  finger  or  fingers ;  7  supplies  flex,  sublimis, 
occasionally  ant.  interosseous,  palmar  cutaneous,  and  the  finger  next  to  6  ;  8^ 
supplies  flex,  sublimis,  ant.  interosseous,  and  fingers  internal  to  7  ;  9  goes  only 
to  ant.  interosseous. 

Ulnar,  8  and  9 ;  the  forearm  muscles  are  supplied  by  both,  the  hand  muscles 
by  8,  palmar  cutaneous  branches,  9 ;  dorsal,  8.  Internal  cutaneous,  large  and 
small,  9,  the  large  occasionally  also  8. 

Subscapularis,  5  and  6 ;  teres  major,  6  and  often  7  ;  latissimus  dorsi,  7  and 
often  8.  Circumflex,  5  and  6 ;  deltoid  from  both  ;  teres  minor,  5  only ;  cuta- 
neous branch,  5  or  both.  Musculo-spiral,  6,  7,  and  8,  sometimes  also  5,  rarely 
9 ;  triceps,  7  and  8,  outer  head  sometimes  6  as  well ;  internal  cutaneous 
branch,  8 ;  short  external  cutaneous,  6 ;  long  external  cutaneous,  7 ;  radial 
extensors,  6,  or  more  frequently  7 ;  radial  nerve,  6,  or  6  and  7 ;  posterior  in- 
terosseous, 7,  sometimes  also  8. 

The  following  laws  relating  to  nerve  supply  are  also  formulated : 

I.  Any  given  fibre  may  alter  its  position  relative  to  the  vertebral  column,, 
but  will  maintain  its  position  relative  to  other  fibres. 

II.  a.  Of  two  muscles,  or  of  two  parts  of  a  muscle,  that  which  is  nearer  the 
head  end  of  the  body  tends  to  be  supplied  by  the  higher,  that  which  is  nearer 
the  tail  end  by  the  lower  nerve. 

b.  Of  two  muscles,  that  which  is  nearer  the  long  axis  of  the  body  tends  to 
be  supplied  by  the  higher,  that  which  is  nearer  the  periphery  by  the  lower 
nerve. 

c.  Of  two  muscles,  that  which  is  nearer  the  surface  tends  to  be  supplied  by 
the  higher,  that  which  is  further  from  it,  by  the  lower  nerve. 

III.  a.  Of  two  spots  on  the  skin,  that  which  is  nearer  the  preaxial  border 
tends  to  be  supplied  by  the  higher  nerve. 

b.  Of  two  spots  in  the  preaxial  area,  the  lower  tends  to  be  supplied  by  the 
lower  nerve,  and  of  two  spots  in  the  postaxial  area,  the  lower  tends  to  be 
supplied  by  the  higher  nerve. 
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Electric  State  of  the  Heart  on  Vagus  Stimulation. 

A.  Taljanzeff  (Moscow)  found  in  the  frog  and  rabbit,  with  a  modified 
Lippmann's  capillary  electrometer,  that  the  heart  gave  no  signs  of  change  in 
its  electric  state  during  the  stand-still  produced  by  stimulation  of  the  vagus, 
comparable  with  the  electric  changes  characteristic  of  muscle  contraction. — 
Archiv  Anat.  und  Physiol. — Physiol.  Abthl.     Supplement  Band,  Dec!  1886. 


Electric  Change  in  the  Heart  Accompanying  Stimulation 

OF  THE  Vagus. 

In  support  of  his  view  that  all  tissues  are  innervated  by  antagonistic  (ana- 
bolic and  katabolic)  nerves,  Dr.  W.  H.  Gaskell  brings  forward  the  observa- 
tion that  stimulation  of  the  vagus  in  the  neck  of  the  tortoise  causes  in  an 
uninjured  portion  of  a  strip  of  the  quiescent  auricle,  when  connected  with  the 
rest  of  the  animal  by  the  coronary  nerve  alone,  a  decided  increase  of  electric 
positivity,  just  as  a  contraction  is  accompanied  by  a  decided  increase  of  nega- 
tivity.— Journal  of  Physiology,  Nov.  1886. 


Rhythm  of  Voluntary  Movement. 

Prof.  J.  von  Kries  (Freiburg)  made  observations  in  control  of  the  results 
obtained  by  Schafer  and  Horsley  (see  last  number  of  this  journal,  p.  217), 
and  in  the  main  confirms  their  views.  He  considers  all  voluntary  contraction 
of  muscle  to  be  of  a  tetanic  nature.  Volition  never  works  with  a  single  but 
always  with  a  series  of  excitations ;  the  shortest  movement  not  being  accom- 
plished without  some  four  or  five.  The  limits  in  the  rate  of  stimulation  are, 
however,  very  wide,  since  the  rhythm  of  vibration  is  found  to  vary  between 
eight  and  forty  per  second. — Archiv  f.  Anat.  und  Physiol. — Physiol.  Abthl. 
Supplement  Band,  Dec.  1886. 


Regeneration  of  Smooth  Muscle. 

Drs.  H.  Stilling  and  W.  Pfitzner,  doubting  the  accuracy  of  Jakimo- 
witsch's  researches  on  the  frog  and  spotted  salamander,  investigated  this 
question  on  the  muscular  wall  of  the  stomach  of  the  Triton  tfeniatus  and 
conclude :  1  That  organic  muscle  tissue  can  regenerate  itself.  2.  The  regen- 
eration takes  place  by  a  multiplication  of  the  existing  muscle-cells  by  division 
of  the  contractile  substance.  3.  This  division  consists  of  a  thinning  of  the 
cell  about  the  centre  of  its  length  after  the  nucleus  had  shown  the  various 
phenomena  of  karyokinesis. — Arch.f.  Mlcroscopische  Anat.,  Dec.  9,  1886. 
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Plethysmographic  Kesearch  on  Vasomotor  Agencies. 

Regarding  the  temperature  of  a  limb  as  an  inadequate  guage  of  its  vaso- 
motor variations,  Prof.  H.  P.  Bowditch  and  his  assistant,  J.  W.  Warren 
(Harvard  Medical  School),  made  a  series  of  experiments  by  the  plethysmo- 
graphic method  on  the  vasomotor  changes  in  the  hind  limb  of  cats  following 
injection  of  curara  and  stimulation  of  cut  end  of  the  sciatic  nerve.  The  greater 
or  less  volume  of  the  limb  was  taken  to  indicate  a  more  or  less  dilated  state  of 
the  bloodvessels. 

Curara  lessened  the  size  of  the  limb  {i.  e.,  was  followed  by  local  vasomotor 
constriction)  if  the  nerve  were  cut.  The  opposite  result  followed  if  the  sciatic 
nerve  were  intact.  These  facts  maybe  explained  by  supposing  that  a  general 
vaso-dilator  effect  was  caused  by  the  drug  influencing  the  centre  from  which 
the  sciatic  was  cut  off*. 

Stimulation  of  the  peripheral  end  of  the  cut  sciatic  nerve  of  the  curarized 
animal  was  followed  by  one  of  three  results,  viz. : 

1.  Prompt  contraction,  followed  by  more  lasting  dilatation. 

2.  Prompt  contraction  without  marked  dilatation. 

3.  Slow  dilatation  not  preceded  by  contraction. 
Of  these  the  first  was  the  most  frequent. 

It  thus  appeared  that  stimulation  produced  two  antagonistic  effects  upon 
the  bloodvessels  of  the  leg.  The  first  of  these,  constriction,  is  Avell  marked 
with  rapid  stimulation,  while  a  slow  rate  of  stimulation  favors  dilatation. 
Owing  to  the  rate  of  development  of  the  two  effects,  the  antagonistic  influ- 
ences produce  their  results  in  succession. 

When  the  nerve  had  been  some  four  or  five  days  cut,  the  constricting  influ- 
ence was  destroyed  and  stimulation  only  caused  dilatation,  from  which  it 
appeared  that  as  a  nerve  degenerates  after  section  it  loses  its  constricting 
earlier  than  its  dilating  power,  or,  in  other  words,  vaso-constrictor  fibres 
degenerate  more  rapidly  than  vaso-dilators. — Journal  of  Physiology,  Nov.  1886. 


Pepsinogen  and  Pepsin. 

Confirming  results  obtained  by  the  first  author,  Messrs.  J.  N.  Langley  and 
J.  S.  Edkins  (Physiol.  Lab.,  Cambridge)  find  that  pepsin  is  rapidly  destroyed 
by  alkalies  and  alkaline  salts.  Strength  of  the  alkali  solution,  suitable 
temperature,  and  long  period  of  action,  increase  the  destructive  power,  while 
the  presence  of  proteids  lessens  the  rate  of  destruction. 

In  the  hungry  animal  the  mucous  membrane  of  the  stomach  contains  no 
pepsin,  but  only  pepsinogen,  the  forerunner  of  pepsin,  because  one  per  cent, 
of  sodium  carbonate  destroys  little  of  the  efiicacy  of  the  watery  extract  of  the 
fresh  organ. 

Pepsinogen  is  rapidly  converted  into  pepsin  in  the  presence  of  weak  acid, 
but  otherwise  is  fairly  stable,  and  in  glycerine  extract  may  remain  unchanged 
for  years.  The  change  from  pepsinogen  to  pepsin  takes  place  rapidly  during 
digestion. 

CO2  destroys  both  pepsinogen  and  pepsin  ;  the  former  more  japidly.  They 
are  also  both  destroyed  by  a  temperature  of  55''-57°  C. — Journal  of  Physiology, 
November,  1886. 
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The  Influence  of  Venous  Congestion  on  the  Secretion  of  Urine. 

Dr.  Josef  Paneth,  working  under  Heidenhain,  gives  some  evidence  upon 
this  subject,  made  so  important  by  the  causal  relation  of  cardiac  and  renal 
disease.  After  a  careful  review  of  the  literature  of  the  subject,  he  describes 
his  experiments  in  detail.  These  lead  him  to  conclude  that,  besides  giving 
rise  to  albuminuria,  the  least  congestion  of  the  renal  veins,  under  all  circum- 
stances, is  followed  by  a  diminution  in  the  amount  of  the  secretion,  and  that 
an  increase  of  the  secretion  of  the  kidney  cannot  follow  venous  congestion. 
From  the  fact  that  the  injection  of  diuretic  salts  (he  supposes  by  raising  the 
blood-pressure  in  the  glomerules)  causes  reappearance  of  the  flow  when  it 
had  ceased  from  venous  congestion,  the  author  concludes  that  Heidenhain's 
hypothesis  as  to  the  mechanism  of  the  cessation  of  secretion  is  correct,  viz., 
that  it  depends  on  the  lessening  of  the  rate  of  the  blood  stream  in  the  Mal- 
pighian  capsules,  and  not,  as  Ludwig  supposed,  on  the  mechanical  compres- 
sion of  the  canals  by  the  congested  state  of  the  veins,  which  condition  remains 
unaltered  or  is  increased  by  the  greater  flow  through  the  glomerules. — Arch. 
/.  Gesam.  Physiol.,  December  10,  1886. 


Periodic  and  "Luxus"  Breathing. 

In  an  elaborate  paper,  illustrated  with  many  tracings,  Prof.  Angelo 
Mosso,  of  Turin,  gives  the  results  of  research  on  the  respiratory  movements 
of  man  and  animals.  He  points  out  that  a  periodicity  in  the  respiratory 
rhythm  is  much  more  common  than  is  generally  supposed,  and  can  be  pro- 
duced by  ordinary  sleep  or  the  action  of  narcotics.  Under  ordinary  circum- 
stances, the  respiratory  movements  are  more  extensive  and  rapid  than  required 
by  the  organism.  This  "  luxus  respiration  "  disappears  at  high  altitudes  when 
the  air  becomes  thinner.  When  the  degree  of  periodicity  becomes  more 
marked,  the  breathing  may  be  called  remittent  or  intermittent,  as  in  the 
Cheyne-Stokes  respiration.  In  a  dog  under  the  influence  of  chloral  hydrate, 
the  inhalation  of  oxygen  had  no  effect  on  the  duration  of  the  periodic  inter- 
vals of  cessation  of  breathing.  He  considers  the  view  that  a  continuous 
relationship  between  the  chemistry  and  the  mechanism  of  respiration  must 
be  abandoned.  The  different  departments  of  respiratory  motion,  facial,  tho- 
racic, diaphragmatic,  etc.,  are  capable  of  independent  action  or  variation. 
Although  not  quite  independent,  yet  the  mechanisms  of  respiratory  movement 
are  so  far  automatic  as  to  be  able  to  surpass  the  chemical  requirements  of  the 
organism,  the  vitality  of  which  is  indicated  by  the  activity  of  the  regulating 
nervous  centres.  Thus  when  the  excitability  of  the  brain  and  spinal  cord 
increases,  a  greater  gas-interchange  occurs  in  the  lungs  than  is  necessary  for 
the  activity  of  the  body,  and  during  sleep  the  motor  mechanisms  of  respira- 
tion indulge  in  periodic  rests,  and  nervous  excitation  is  lessened  without  the 
result  of  any  interference  with  the  chemical  changes  in  the  tissues  or  blood. 
The  periods  of  variation  in  the  respiratory  movements  do  not  correspond  with 
those  in  the  bloodvessels.  If  a  variation  be  caused  during  the  regular  breath- 
ing, it  is  followed  by  a  series  of  successive  variations  occurring  periodically. — 
Archivf.  Anat  und  Physiol.    Supplement  Band,  December,  1886. 
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Innervation  of  Respiratory  Movements. 

In  an  exhaustive  paper  with  extensive  literary  reference,  Dr.  Max 
Marckwald  (Kreuznach)  gives  a  number  of  original  experiments,  in  which 
the  movements  of  the  diaphragm  are  graphically  recorded  by  the  direct 
application  of  the  flattened  end  of  a  lever  to  the  under  surface  of  the  muscle, 
through  a  small  opening  in  the  abdominal  wall.  Among  the  conclusions  to 
be  arrived  at,  may  be  mentioned  the  following: 

No  respiratory  centres  can  be  said  to  exist  above  the  medulla  oblongata, 
where  an  easily  excited  inspiration-centre,  acting  in  normal  breathing,  and  a 
more  difficultly  excited  expiration-centre,  acting  in  dyspnoea,  are  situated. 

Automatically  the  centre  can  only  give  rise  to  respiratory  spasms,  regular 
and  rhythmical  breathing  being  reflex  acts,  excited  by  the  tonic  action  of  the 
vagi  in  quiet  respiration. 

Impulses  from  the  higher  centres  can  also  reflexly  excite  regular  respiratory 
movements  controlling  or  compensating  those  produced  by  the  vagus.  When 
these  impulses  from  the  higher  centres  are  partially  in  abeyance,  while  the 
action  of  the  vagus  is  unimpaired,  periodic  breathing  (Cheyne-Stokes)  may 
appear.  Impulses  from  the  skin  have  probably  little  effect  while  the  vagal 
and  cerebral  channels  are  intact;  but  when  these  are  interfered  with,  the 
sensory  nerves  may  excite  a  regular  series  of  respiratory  movements. 

The  afferent  fibres  of  the  fifth,  superior  laryngeal,  olfactory  and  splanchnic 
nerves  slow  respiration,  and  may  cause  standstill  in  the  position  of  expiration. 
The  glossopharyngeal  do  not  alter  the  rate,  but  can  produce  slow  inhibition. 

The  normal  excitation  of  the  respiratory  centre  does  not  depend  upon  the 
stimulation  of  the  blood — either  its  want  of  oxygen,  or  excess  of  carbonic 
acid — as  regular  movements  continue  for  some  time  without  circulation ;  nor 
can  the  mechanical  theory — the  excitation  depending  on  the  degree  of  disten- 
tion of  the  lungs — be  accepted,  as  rhythmical  movements  continue  when  the 
thorax  is  opened  and  the  lungs  excised. — Zeitschrift  f.  Biologie,  N.  F.  Bd.  v. 
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LOBELINE. 


From  advance  sheets  of  the  Drugs  and  Medicines  of  North  America,  for 
which  we  are  indebted  to  Prof.  Lloyd,  we  obtain  the  investigations  of  Dr. 
Bartholow  on  the  actions  and  uses  of  lobeline — the  alkaloid  of  Lobelia  in- 
flata.  Several  papers  have  appeared  on  the  physiological  actions  of  lobeline, 
but  up  to  the  present  there  have  been  published  no  reports  on  its  clinical 
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uses.  Lobelia,  the  crude  drug,  has  been  the  subject  of  no  little  controversy, 
and  much  has  been  said  of  its  practical  applications,  but  wholly  from  the  em- 
pirical standpoint. 

Lobeline  is  a  liquid  alkaloid  of  a  brownish-red  color,  and  it  has  an  acrid 
taste  and  a  tobacco-like  odor.  The  salts  are  crystalline,  and  are  freely  soluble. 
The  preparation  used  by  Dr.  Bartholow  in  his  physiological  and  clinical  re- 
search was  a  solution  of  the  hydrobromate,  furnished  him  by  Prof.  Lloyd. 

In  general  terms,  lobeline  is  a  paralyzer,  causing  death  by  failure  of  respira- 
tion. Small  doses  at  first  increase  the  irritability  of  the  reflex  centres,  and 
the  cutaneous  and  corneal  reflex  are  considerably  exaggerated.  As  the  action 
proceeds  the  paralysis  beginning  at  the  periphery  increases,  until  finally  com- 
plete muscular  resolution  occurs.  The  end  organs  of  the  motor  nerves  are 
first  affected,  then  the  nerve  trunk,  and  finally  the  cord;  but  the  muscles 
preserve  their  contractility.  The  pneumogastric  terminals  are  paralyzed,  and 
the  heart,  after  a  brief  slowing,  increases  in  movement  considerably.  If  the 
medulla  be  first  divided,  when  the  full  effects  of  lobeline  are  obtained  the 
heart  is  arrested  in  the  diastole,  its  cavities  distended.  If  now  a  faradic 
current  is  applied,  the  auricle  will  start  in  action,  but  only  the  basal  portion 
of  the  heart,  and  the  latter  acts  much  more  feebly  than  the  former.  As  the 
effects  of  lobeline  develop,  and  before  full  paralysis  occurs,  the  vasomotor 
centre  is  stimulated  somewhat,  and  the  blood-pressure  rises  a  little;  but  it 
subsequently  declines.  Lobeline  does  not  paralyze  the  heart  muscle,  and 
death  is  due  to  respiratory  failure. 

As  respects  sensibility,  there  is  no  action,  for  the  sense  of  pain  is  manifested 
until  full  paralysis  occurs.  Locally  it  has  a  benumbing  effect  on  the  mucous 
membrane,  but  this  is  due  to  physical  conditions,  and  is  not  a  special  endow- 
ment of  lobeline.  Consciousness  is  preserved  until  carbonic  acid  narcosis 
ensues. 

Lobeline  appears  to  be  too  harsh  and  depressing  to  be  utilized  as  an  emetic. 
In  the  ordinary  medicinal  doses  it  does  not  usually  nauseate.  One  subject, 
an  epileptic,  complained  of  nausea  after  several  days  use,  but  it  seemed  to  be 
transient.  Based  on  the  physiological  actions  it  was  tried  in  various  neuroses. 
As  it  is  not  depressing  to  the  heart,  it  was  used  in  some  cases  of  cardiac 
asthma,  when  with  diflScult  breathing  there  was  a  rather  feeble  state  of  the 
cardiac  action.  In  this  condition,  and  in  pseudo-angina  pectoris,  it  was  found 
to  be  very  useful.  Asthma — the  neurosis — has  been  the  malady  above  ail 
others  in  which  lobelia  has  proved  useful.  The  alkaloid  seems  to  be  superior 
to  the  crude  drug. 

It  has  also  proved  useful  in  coughs,  especially  when  they  are  of  a  spasmodic 
character;  and  as  they  are  necessarily  reflex,  an  agent  that  lessens  the  activity 
of  the  reflex  centres  must  do  good  to  some  extent.  Lobeline  appears  to  be 
an  effective  remedy  as  an  expectorant  so-called. 

It  has  also  been  used  with  benefit  in  epilepsy,  chorea,  and  the  spasmodic 
neuroses  generally  ;  but  a  longer  experience  is  necessary  to  determine  its  real 
value.     It  can  be  said  only  that  thus  far  it  promises  well. 

The  dose  of  the  salts  of  lobeline  will  vary  from  ^^^  gr.  to  ^^  gr.  It  does 
not  appear  to  be  as  actively  toxic  as  nicotine. 
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Carbonic  Acid  Inhalation  and  Rectal  Injection. 

One  of  the  most  remarkable  revivals  in  a  therapeutical  method  that  has 
happened  lately,  is  the  administration  of  carbonic  acid  gas  by  inhalation  and 
by  rectal  injection.  The  proposers  and  advocates  of  this  practice  apparently 
suppose  it  to  be  a  new  discovery,  or,  at  least,  a  novel  expedient.  So  far  from 
being  new,  it  is  distinctly  a  revival  of  an  old  suggestion — for  Priestly,  in  his 
treatise  entitled  Experiences  of  Different  Kinds  of  Air,  alludes  to  the  use  of 
carbonic  acid  gas  by  inhalation  in  phthisis,  and  Percival  (17G8),  on  the  Use  of 
Fixed  Air,  proposed  its  administration  by  rectal  injection.  In  a  recent  paper 
[Bull.  Gen.  de  Therap.,  January  15,  1887)  Dr.  M.  Dupont  advocates  the 
method  of  inhalation  as  more  efficient  than  the  rectal  injection.  If  sulphy- 
drogen  gas  is  to  be  administered,  rectal  injection  may  be  necessary,  for,  as 
Bernard  demonstrated,  this  gas,  when  thrown  into  the  rectum,  escapes  by  the 
lungs,  and  does  not  act  on  the  nervous  centres ;  but  carbonic  acid  gas  which 
is  mixed  with  the  former  is  the  active  agent,  and,  as  Dr.  Dupont  shows,  this 
is  more  conveniently,  as  it  is  more  rationally,  employed  by  inhalation,  and 
the  results  are  not  less  excellent. 

Dr.  Dupont  has  used  about  150  litres  in  twenty-four  hours.  He  finds  that 
the  gas  is  antiseptic,  and  hence  is  appropriate  in  the  treatment  of  the  septi- 
caemia of  tuberculosis ;  that  it  is  anaesthetic,  and  hence  quiets  the  cough, 
allays  the  irritability  of  the  larynx,  and  favors  sleep  ;  that  it  lessens  waste  by 
checking  oxidation,  and  thus  lowers  the  temperature ;  and  that  it  stimulates 
the  digestive  organs  and  increases  the  peristaltic  movements  of  the  stomach 
and  intestines. 


Alcohol  in  Acute  Febrile  Diseases. 

In  the  course  of  his  "Therapeutical  Conferences,"  now  publishing  {Bull. 
Gen.  de  Tlierapeutique,  January  15,  1887),  Dujardin-Beaumetz  advocates 
the  use  of  alcohol  in  accordance  with  the  principles  of  the  great  English 
clinician.  Dr.  Todd.  He  observes  that,  although  the  first  enthusiasm  aroused 
by  the  theories  and  observations  of  Todd  has  somewhat  subsided,  there  is  a 
general  recognition  of  the  great  advantages  of  the  alcoholic  medication.  The 
indications  for  its  use  in  fevers  are  the  adynamic  state,  the  extremes  of  life, 
and  habitual  use. 

After  careful  study  of  the  physiological  action  of  alcohol,  Dujardin- 
Beaumetz  concludes  that  it  acts  in  some  respects  as  a  tonic,  as  an  aliment,  and 
as  an  antipyretic — thus  formulating  an  opinion  by  a  combination  of  the  vari- 
ous theories  most  entertained  at  the  present  time.  It  is  an  aliment  because 
it  undergoes  in  the  organism  a  more  or  less  complete  combustion ;  it  is  an 
antipyretic  because  the  oxidation  of  the  alcohol  takes  place  at  the  expense  of 
the  oxygen  of  the  blood,  and  thus  lessens  the  production  of  heat;  and  it  is  a 
tonic  because  it  furnishes  the  nervous  system  the  elements  of  force  and  power. 

The  principles  and  methods  of  Todd,  so  recently  discussed  and  approved 
in  France,  are  surely  fallen  into  neglect— into  positive  oblivion,  indeed,  on 
this  side  of  the  ocean.  They  were  warmly  approved  by  a  section  of  the  medi- 
cal profession  twenty-five  years  ago,  but  now  the  actively  stimulating  treat- 
ment of  febrile  diseases  is  relegated  to  the  domain  of  past  errors. 
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Hypnone. 

In  the  Archives  de  Neurologie  for  January,  1887,  acetophenone  is  the  subject 
of  a  critical  paper  by  MM.  A.  Mairet  et  Combemale,  based  on  physiologi- 
cal and  clinical  researches.  Under  the  name  hypnone,  by  which  it  is  now 
generally  distinguished,  and  which  was  given  it  by  Dujardin-Beaumetz  and 
Bardet,  who  were  the  first  to  study  its  physiological  actions  {Bull.  Oen.  de 
Therap.,  Nov.  1885 ;  also,  Ibid.,  January,  1887),  it  has  been  administered  a 
good  deal,  but  chiefly  in  France.  Dujardin-Beaumetz  and  Bardet  assigned 
the  name  hypnone  because  this  word  is  significant  of  its  most  important  prop- 
erty. Unfortunately,  the  new  remedy,  brought  forward  with  no  little  eclat, 
has  not  confirmed  the  confident  promises  of  its  projectors.  For  the  most  part, 
it  has  proved  to  be  inefficient,  although  not  devoid  of  hypnotic  action. 

The  researches  of  MM.  Mairet  et  Combemale  confirm  the  opinion  of  those 
who  hold  that  hypnone  is  possessed  of  but  feeble  hypnotic  property.  They 
ascertained  that  the  quantity  required  to  produce  sleep  in  animals  is  really 
toxic.  Administered  in  toxic  doses  they  say  that  it  rapidly  induces  a  coma- 
tose state  which  has  nothing  in  common  with  natural  sleep.  It  is,  also, 
a  cardiac  and  respiratory  paralyzer,  this  effect  coming  on  with  the  coma. 
Their  clinical  observations  were  made  on  twenty-two  subjects  of  various 
mental  disorders,  the  special  conditions  for  which  hypnone  was  prescribed 
being  restlessness  and  insomnia.  In  only  two  cases  was  a  hypnotic  action 
obtained,  and  in  these  it  was  indirect ;  by  allaying  unrest  and  muscular  agi- 
tation the  disposition  to  sleep  was  favored. 

The  facts  demonstrate,  say  they,  that  hypnone  is  not  a  hypnotic,  and  the 
physiological  investigation  gave  negative  results,  as  had  been  the  experience 
of  other  investigators. 

Clinical  Experiments  with  Antifebrin. 

Riese  reports  {Centralhlatt  fur  die  Therapie,  JamiSLTy,  1887)  the  results  of 
the  use  by  Professor  Fiirbringer  of  antifebrin.  It  was  administered  in  30 
cases :  10  of  acute  rheumatism ;  5  of  typhoid ;  2  of  pleuritis ;  4  of  croup- 
ous pneumonia,  and  9  of  phthisis.  At  first  the  doses  did  not  exceed  30 
grains,  but  they  were  increased  to  45,  to  60,  and  in  1  case  to  120  grains,  with- 
out any  toxic  action  of  consequence.  The  date  and  degree  of  the  decline  in 
temperature  were  not  uniform.  As  in  the  cases  of  acute  rheumatism  the  tem- 
perature was  only  slightly  elevated,  the  reduction  effected  by  the  remedy  was 
inconsiderable.  In  typhoid,  also,  it  influenced  the  fever  but  little,  and  in  only 
one  case  was  the  diminution  of  fever  maintained  longer  than  the  immediate 
action  of  the  remedy.  Very  considerable  variations  were  observed  in  the 
degree  of  antipyretic  effect  in  different  individuals,  especially  in  the  phthisical 
cases. 

The  slowing  of  the  pulse  corresponds  to  the  decline  of  temperature.  An 
increased  tension  of  the  arteries  was  usually  witnessed.  The  respiration  was 
also  slowed,  and  lessened  in  volume,  and  occasionally  some  cyanosis  of  the 
face  and  extremities  was  observed.  It  never  induced  dizziness  and  headache,; 
and,  unlike  antipyriu,  did  not  cause  nausea  and  vomiting ;  but,  in  some  in- 
stances, improved  the  appetite.     Perspiration  was  a  constant  attendant  oi 
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the  decline  of  temperature,  and,  when  large  doses  had  been  administered,  it 
was  excessive.  In  three  instances  alarming  chills  accompanied  the  rise  in 
temperature,  and  were  followed  by  weakness. 

As  regards  the  results  obtained  from  the  use  of  antifebrin,  it  did  not  have  a 
specific  effect  in  any  of  the  maladies,  except  in  acute  rheumatism.  It  neither 
shortened  nor  modified  the  violence  of  typhoid :  the  cases  of  pneumonia  did 
no  better  than  those  under  the  expectant  plan  of  treatment.  The  cases  of 
rheumatism  did  well  under  it  with  one  exception.  After  considerable  doses 
the  pain  subsides  in  three  days  and  disappears  in  five.  It  must  be  an  excep- 
tionally severe  case  if  the  pain  has  not  disappeared  by  the  fifth  day.  In  four 
of  the  ten  cases  relapse  occurred,  but  three  of  these  required  only  one  dose 
of  forty-five  grains.  In  all  of  these  cases  the  remedy  had  been  discontinued 
on  the  cessation  of  the  pain,  and  the  cure  was  effected  with  salicylate  of 
sodium,  but  the  patients  experienced  ringing  in  the  ears,  headache,  and  vertigo 
which  they  had  escaped  when  taking  antifebrin. 

The  author  concludes  that  although  antifebrin  cannot  fill  the  place  occu- 
pied by  salicylic  acid  in  the  treatment  of  acute  rheumatism,  it  is  quite  possible 
in  many  cases  to  effect  a  cure  with  the  former  without  the  unpleasant  effects 
produced  by  the  latter  remedy. 

The  effects  of  antifebrin  have  also  been  studied  by  Lepine  {Ibid,),  whose 
conclusions  are  as  follows :  In  typhus  the  effects  of  antifebrin  are  similar  to 
those  of  antipyrin.  At  the  point  of  minimum  temperature,  antifebrin  does 
not  induce  a  collapse-like  condition  of  depression,  but  rather  increases  the 
power  of  the  pulse  whilst  it  lessens  the  number  of  beats.  In  severe  cases  it 
may  cause  cyanosis,  and  lessen  the  urinary  secretion. 

Antifebrin  is  a  nervine.  The  lancinating  pains  of  the  tabetic  are  always 
calmed  as  if  by  magic  with  one  or  two  doses  of  eight  grains  each.  It  has 
also  been  used  in  neuralgia  with  success,  and  in  a  case  of  multiple  sclerosis  it 
lessened  the  trembling  and  improved  the  patient's  strength. 


Inhalation  of  Carbolic  Acid  in  Whooping-cough. 

Pick,  in  a  late  paper  {Deut.  med.  Wochenschrift,  No.  21, 1886),  maintains  that 
the  inhalation  of  carbolic  acid  gives  the  best  results  in  whooping-cough.  The 
failures  of  this  remedy  which  have  been  reported  were  due,  for  the  most  part, 
according  to  Fick,  to  too  great  dilution.  By  means  of  a  special  mask  which 
he  has  made  and  figured  in  a  paper  published  three  years  ago,  he  administers 
fifteen  to  twenty  drops  of  the  pure  acid,  on  a  roll  of  cotton,  introduced  into 
the  mask.  The  inhalation  is  carried  on  for  several  hours  every  day,  the 
cotton  wad  being  renewed  three  times  a  day.  No  ill  results  have  occurred, 
and  the  duration  and  violence  of  the  disease  notably  lessened. 


The  Effect  of  Fluids  on  Febrile  Heat. 

Prof.  Glax  has  recently  called  attention  (abstract  in  Bull.  Gen.  de  Therap., 
Jan.  30,  1887)  to  the  fact  that  drinking  fluids  increase  the  temperature  of 
fevers.  During  fevers  there  is  retention  of  liquids,  and  it  is,  only  when  the 
temperature  returns  to  the  normal  that  they  are  evacuated  in  quantity.  The 
rise  of  body-heat  is  in  direct  ratio  to  the  accumulation  of  fluid  in  the  organism, 
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and  Prof.  Glax  has  ascertained  that  the  temperature  is  notably  reduced  by 
withholding  liquids.  He  explains  this  by  supposing  that  the  dilatation  of 
the  vessels,  which  is  an  incident  of  the  febrile  process,  permits  the  accumula- 
tion of  water  in  the  blood,  and  thus  there  is  a  more  prolonged  contact  of  the 
red  globules  with  the  tissues,  increasing  oxidation  or  combustion. 

Phosphate  of  Lime  in  the  Treatment  of  the  Sweating  of 

Consumption. 
Dr.  Rebory,  in  his  These  de  Paris  {Revue  de  Therapeutique,  February  1, 
1887),  maintains  that  phosphate  of  lime  is  the  most  efficient  remedy  we  have 
to  arrest  the  sweating  of  consumption.  In  many  cases  the  beneficial  effects 
are  experienced  on  the  day  of  its  administration.  It  diminishes  or  arrests 
the  sweats  completely,  often  for  a  long  time.  The  special  advantages  of  the 
phosphate  of  lime  are,  that  it  is  not  a  poison,  is  easy  to  administer,  is  well 
borne  by  the  stomach,  promotes  nutrition,  lessens  the  diarrhoea,  and  can  be 
taken  for  a  long  time  with  decided  benefit  to  the  general  health. 


Vaseline  for  Hypodermatic  Injections. 
In  a  communication,  which  appears  in  the  Bui.  Gen.  de  Therap.  for  Jan. 
15,  1887,  M.  LE  Dr.  Meunier,  of  Lyons,  advocates  the  employment  of  vase- 
line as  an  antiseptic  subcutaneous  injection.  After  a  course  of  experiments 
on  animals,  he  ascertained  that  the  method  was  perfectly  adapted  to  the  same 
mode  of  medication  in  man.  Vaseline,  he  finds,  diffuses  readily  through  all 
the  tissues,  and  the  solutions  made  with  it  can  be  employed  topically  to  the 
skin  and  mucous  membrane,  or  be  administered  by  the  stomach.  He  insists 
that  chemically  pure  vaseline  be  used  in  making  the  preparations.  The 
following  formulae  are  proposed  for  hypodermatic  use  : 

R. — Eucalyptol  (pure) 5ss. 

Vaseline  (chem.  pure)        .        .         .        .        .        .      5ij- — M. 

Fifteen  grains  to  two  drachms  may  be  administered  in  twenty-four  hours. 

R . — Eucalyptol  (pure) tTL20 

Iodoform gr.j. 

Vaseline  (chem.  pure) 9iv 

The  dose  of  this  is  the  same  as  the  preceding. 

R . — Turpentine  (pure,  prepared  according  to  the  method 

of  Berthellot) 9j. 

Vaseline  (pure) ^iv. 

Of  this,  fifteen  grains  to  two  drachms  may  be  given  each  day. 

When  tinctures  of  essential  oils  are  to  be  administered.  Dr.  Meunier  advises 
that,  their  purity  being  ascertained,  they  should  be  dissolved  in  pure  vaseline, 
allowed  to  stand,  and  then  filtered  through  two  leaves  of  Swedish  filtering 
paper.     The  author  of  these  suggestions  must  refer  to  liquid  vaseline. 

Antipyrin  in  Hemicrania. 
Dr.  Ungar,  in  a  paper  which  we  find  in  the  Centralblatt  fiir  die  gesammte 
Therapie,  January,  1887,  proposes  the  use  of  antipyrin  in  hemicrania,  this 
application  of  the  remedy  having  been  suggested  by  the  similarity  of  its 
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actions  to  those  of  salicylic  acid.  In  some  cases,  administered  when  the  first 
prodromes  of  the  attack  manifested  themselves,  it  had  sufficed  to  prevent 
them.  In  other  cases,  given  during  the  maximum  suffering,  it  distinctly 
alleviated  the  distress.  Some  were  greatly  benefited  by  it  who  had  exhausted 
all  the  known  remedies  previously.  In  some  instances,  however,  the  relief 
afforded  by  it  in  one  attack  was  not  experienced  in  another;  and  in  other 
cases  it  was  without  any  value  as  a  remedy.  The  dose  varies  from  fifteen  to 
twenty  grains  according  to  individual  susceptibility. 

XlTROGLYCERINE  IN  HeART  DISEASES. 

Dr.  L.  v.  Holst  {St.  Petersb.  med.  Wochenschrift,  30,  31,  1886 ;  quoted  by 
Centralblatt  f.  Gesam.  Therapie,  January  7,  1887)  publishes  some  clinical 
experiences  in  the  use  of  nitroglycerine  in  neuroses  of  the  heart,  valvular 
lesions,  pulmonary  oedema,  etc.  He  finds  that  this  remedy  is  a  nervine,  and 
one  that  powerfully  affects  the  nervous  apparatus  of  the  heart.  In  cases  of 
cardiac  feebleness  with  little  or  no  degenerative  changes,  the  action  of  nitro- 
glycerine was  uniformly  favorable.  Cases  of  angina  were  greatly  benefited, 
and  sometimes  cured.  In  all  instances  of  cardiac  failure,  the  organ  being  free 
from  important  degenerative  changes,  it  should  be  administered  instead  of 
nerve  and  vascular  stimulants,  as  camphor,  musk,  etc.,  which  have  hitherto 
been  used.  He  mentions  typhus  and  pneumonia,  as  maladies  in  which  this 
practice  is  advisable.  He  does  not  regard  nitroglycerine  as  a  diuretic,  although 
in  many  cases  he  has  observed  an  astonishing  flow  of  urine  as  a  result  of  its 
action.  This  result,  he  thinks,  is  due  to  the  vascular  changes  caused  by  it, 
for  when  the  kidneys  are  alone  diseased,  it  does  not  increase  the  flow  of  urine. 

Dr.  von  Hoist  advises  the  use  of  the  alcoholic  solution — one  per  cent.  The 
dose  is  not  a  fixed  one,  and  must  be  varied  according  to  the  individual 
susceptibility,  which  is  very  different.  Some  patients  are  affected  by  three 
drops,  others  by  six  drops  of  the  one  per  cent,  solution,  and  hence  it  is  neces- 
sary to  begin  with  one  drop  and  increase  the  dose  until  its  effects  are  felt. 


MEDICINE. 


UNDER   THE   CHARGE   OF 

WILLIAM  OSLER,  M.D.,  F.R.C.P.  Lond., 

professor  of  clinical  medicine  in  the  university  of  pennsylvania. 
Assisted  by 

J.  P.  Crozer  Griffith,  M.D.,  Walter  Mendelson,  M.D., 

ASSISTANT  TO  THE  PROFESSOR  OF  CLINICAL  MEDICINE  INSTRUCTOR   IN  THE  LABORATORY  OF  THE  COLLEGE 

IN  THE  UNIVERSITY  OF  PENNSYLVANIA.  OF  PHYSICIANS  AND  SURGEONS,  NEW  YORK. 


Investigations  Concerning  Icterus. 
F.  MiJLLER  contributes  to  the  Zdtsch.f.  klin.  Med.,  B.  xii.  H.  1  and  2,  45- 
114,  the  results  of  an  elaborate  research  upon  the  disturbjmces  occurring  in 
the  intestinal  canal  in  icterus.     His  method  consisted  in  administering  nour- 
ishment whose  quantity  and   composition  had  been  accurately  determined ; 
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and  in  ascertaining  by  analysis  of  the  feces,  how  much  of  each  class  of  nutri- 
tive substances  had  been  absorbed. 

After  detailing  his  experiments,  with  remarks  upon  each,  case  he  gives 
the  following  rhumh  of  his  conclusions : 

1.  In  case  of  obstruction  to  the  entrance  of  bile  into  the  intestine,  the 
absorption  of  the  starches  does  not  suffer  at  all ;  that  of  the  albuminoids  is  at 
most  only  slightly  affected ;  that  of  the  fats  is  very  much  interfered  with.  In 
total  failure  of  bile,  55.2-78.5  per  cent,  of  the  fat  contained  in  the  nourishment 
ingested  is  passed  with  the  feces  ;  while  in  health  only  6.9-10.5  per  cent,  thus 
appears. 

2.  In  the  absence  of  the  pancreatic  secretion  from  the  intestine,  the  diges- 
tion and  absorption  of  the  amylacea  are  not  at  all  disturbed  ;  though  it  would 
seem  that  those  of  flesh  are  a  little  less  complete.  An  increased  amount  of  fat 
in  the  stools  could  not  be  detected ;  and  it  is  doubtful  whether  steatorrhcea  is 
a  symptom  of  diseases  of  the  pancreas. 

3.  In  diseases  of  the  absorbing  apparatus  of  the  intestine  (tuberculosis  ; 
amyloid  disease ;  disease  of  the  mesenteric  glands ;  enteritis)  the  absorption 
of  fat  suffers  much  more  greatly  than  that  of  the  other  constituents  of  the 
nourishment ;  and  the  feces  exhibit  the  macroscopic,  microscopic,  and  chem- 
ical characteristics  of  the  fatty  stool. 

4.  In  healthy  persons,  as  well  as  in  cases  of  icterus,  when  the  pancreatic 
secretion  has  access  to  the  intestine,  the  fat  in  the  feces  appears  to  be  almost 
entirely  decomposed  (on  the  average  84.3  per  cent.).  In  8  cases,  in  which 
there  was  a  closure  of  the  pancreatic  duct,  or  a  degeneration  of  the  gland,  a 
much  less  degree  of  decomposition  was  recognizable  (39.8  per  cent.).  It 
seems,  therefore,  that  absence  of  the  secretion  of  the  pancreas  from  the  intes- 
tine produces  a  qualitative  and  not  a  quantitative  change  in  the  fecal  fat. 
Fresh  pancreatic  juice  will  disintegrate  fat  far  more  completely  and  rapidly 
than  bacteria  will  do  it. 

5.  The  more  complete  the  absorption  of  fat  in  the  intestines,  the  higher  is 
the  melting  point  of  the  fat  in  the  feces.  Fats  which  melt  easily  are  absorbed 
better  than  those  of  a  higher  melting  point. 

6.  Needle-shaped  fat-crystals  in  the  feces  are  an  indication  that  the  absorp- 
tion of  fat  has  been  interfered  with.  They  occur  in  icterus,  and  in  other 
diseases  in  which  there  has  been  imperfect  digestion  of  fat.  They  consist  of 
free  fatty  acids,  and  of  lime  and  magnesia  soaps. 

7.  In  cases  of  simple  icterus  there  is  no  pathological  alteration  in  the  albu- 
minous constituents ;  and  the  condition  of  the  neutral  sulphur  and  of  the 
compounds  of  the  sulphur-acids  does  not  differ  from  that  in  health. 


Cyclic  Albuminuria. 

G.  Klemperer  [Zeitsch.f.  hlin.  Med.,  B.  xi.,  H.  1  and  2,  168)  reviews  the 
cases  which  are,  or  should  have  been,  reported  under  this  title ;  adds  one  of 
his  own,  and  appends  the  following  conclusions  : 

Cyclic  albuminuria  presents  characteristic  pathological  features.  It  attacks 
chiefly  young  persons,  and  especially  males.  The  patients  usually  present 
some  nervous  (neurasthenic)  symptoms;  often  are  troubled  by  indigestion, 
and  may  be  somewhat  anaemic;  but  exhibit  no  signs  of  Bright's  disease. 
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Indeed,  all  symptoms  except  the  albuminuria  may  be  absent.  Albumen  is 
never  to  be  found  in  the  nocturnal  urine,  and  the  degree  of  albuminuria 
varies  at  different  hours  during  the  day.  These  variations  appear  to  obey  a 
certain  law,  and  to  follow  a  definite  order  in  each  case ;  but  the  hour  at 
which  the  highest  degree  of  albuminuria  is  reached,  and  the  cycle  as  a  whole, 
is  not  the  same  in  different  individuals.  The  time  at  which  food  is  taken, 
and  the  composition  of  the  nourishment  appear  to  have  no  effect  on  the  albu- 
minuria ;  but  muscular  exercise  often,  though  not  in  every  case,  influences  it 
decidedly,  and  great  mental  strain  appears  to  have  some  effect.  It  is  almost 
certainly  diminished  by  improving  the  state  of  the  general  health.  It  is 
prone  to  disappear  temporarily  if  the  patient  be  confined  to  bed.  Its  course 
is  chronic ;  it  is  the  source  of  no  danger  to  life.  It  does  not  become  trans- 
formed into  severe  disease  of  the  kidney,  and  it  may  finally  greatly  diminish 
or  disappear  entirely. 

The  Treatment  of  Chlorosis  with  Sulphur. 

According  to  Schulz  and  Strubing  {Deutsche  med.  Wochensch.,  No.  2,  1887, 
24)  three  forms  of  chlorosis  may  be  distinguished  therapeutically :  1st,  that 
which  disappears  on  the  simple  treatment  of  an  imperfect  digestion;  2d,  that 
for  which  the  use  of  iron  is  necessary ;  3d,-  that  which  is  unaffected  or  made 
worse  by  treatment  with  iron.  For  this  form  the  authors  have  employed  sul- 
phur, on  the  ground  that  it  is  one  of  the  constituents  of  the  tissue.  They 
report  a  series  of  such  cases  treated  in  this  way,  and  give  the  following 
generalizations  of  the  results  obtained : 

1.  In  the  cases  of  pure  chlorosis  in  which  iron  was  without  effect,  the 
general  condition  was  greatly  improved  by  the  use  of  sulphur. 

2.  After  sulphur  had  been  given  for  a  considerable  time,  the  treatment 
with  iron  could  be  commenced  and  carried  out  with  good  results. 

3.  In  those  cases  of  chlorosis  which  were  complicated  by  catarrhal  or 
inflammatory  conditions  of  the  digestive  tract,  sulphur  was  not  well  borne. 


On  Lavage  of  the  Stomach  in  Peritonitis. 

Encouraged  by  Senator's  employment  of  this  method  in  peritonitis  with 
excessive  meteorism,  Lewin  has  used  it  in  two  instances  with  excellent 
results  {Berliner  klin.  Wochensch.,  1886,  No.  44,  p.  763).  Both  were  cases  of 
acute  peritonitis  'following  operation  for  strangulated  hernia.  Lavage  was 
performed  three  times  daily,  and  followed  by  the  administration  of  opium. 
Immediate  relief  was  obtained,  pain  and  eructation  were  lessened,  and  sleep 
procured.  Opium  had  been  previously  employed  without  effect.  The  wash- 
ing removed  the  continually  accumulating  grass-green  masses,  and  diminished 
the  meteorism. 


On  the  Condition  of  the  Urinary 'Ferments  in  Bright's  Disease. 

It  has  been  already  proved  that  normal  human  urine  contains  two  ferments 
which  act  respectively  as  do  pepsin  and  trypsin.  Mya  and  Belfanti  {Cen- 
tralbl.  f.  Min.  Med.,  1886,  No.  42,  729)  have  studied  the  changes  which  these 
undergo  in  different  diseases.    They  determined  the  amount  of  each  ferment 
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present  by  allowing  them  to  act  conjointly  for  a  certain  length  of  time  upon 
accurately  weighed  portions  of  fibrin.  The  fibrin  was  then  removed  from 
the  urine;  and  with  it,  of  course,  the  ferments  with  which  it  had  combined. 
The  digestion  was  then  allowed  to  proceed  in  artificially  prepared  fluids  suited 
for  the  purpose,  the  loss  of  weight  of  the  fibrin  estimated,  and  the  quantity  of 
each  ferment  then  easily  determined.  A  large  number  of  cases  of  various 
diseases  were  examined,  but  no  constant  results  obtained,  except  in  Bright's 
disease.  Of  this  affection  twenty-eight  cases  were  studied,  and  the  ferment 
resembling  trypsin  was  found  to  be  invariably  absent,  while  the  uropepsin  was 
usually  present.  In  albuminuria  not  dependent  upon  disease  of  the  kidney, 
urotrypsin  always  occurred.  The  writers  are  of  the  opinion  that  this  failure 
of  the  urotrypsin  cannot  be  due  simplj^  to  the  presence  of  albumen  in  the 
urine,  but  is  directly  dependent  upon  the  condition  of  the  kidney  itself. 


On  Paroxysmal  H^moglobinukia. 

Bruzelius  {Nbrdiskt.  MedicinsJct  Arkiv.,  1886,  xviii.  22,  1-37)  reports  three 
cases  of  this  affection,  which  seems  to  be  especially  rare  in  Norway  and 
vSweden,  though  uncommon  everywhere.  In  each  of  the  three  patients 
attacks  of  haemoglobinuria  were  caused  solely  by  exposure  to  cold.  In  one 
patient  chilliness,  elevation  of  temperature,  perspiration,  urticaria,  sacral 
pains,  and  icterus  were  seen  as  accompanying  symptoms.  Other  observers 
have  reported  fatigue  as  a  cause,  and  some  claim  that  syphilis  is  the  true 
agent  in  its  production.  Bruzelius  is  of  the  opinion  that  the  disease  is  a  dis- 
order of  the  blood,  in  which  the  destruction  of  the  corpuscles  takes  place  in 
the  organs  of  circulation,  and  not  in  the  kidney  only,  as  Eosenbach  believes. 


On  the  Examination  of  Diabetic  Urine, 

One  of  the  difficulties  in  the  determination  of  the  presence  of  sugar  in 
diabetic  urine  is  the  occurrence  of  bodies  interfering  with  or  responding  to 
the  tests  for  it.  In  some  cases  oxybutyric  acid  destroys  the  exactness  of  the 
quantitative  estimation  with  the  polariscope.  Being  a  substance  which  devi- 
ates the  polarized  ray  to  the  left,  it  thus  neutralizes,  to  a  certain  extent,  the 
property  of  right-sided  deviation  which  grape  sugar  possesses.  Leo  {Deutsche 
med.  Wochensch.,  No.  49,  1886,  869)  has  recently  discovered  a  substance  be- 
longing to  the  group  called  "reducing  agents,"  on  account  of  their  power  to 
reduce  the  metallic  oxides  in  alkaline  solution.  This  body  is  a  carbohydrate, 
has  the  same  empirical  formula  as  grape  sugar,  dissolves  CuO  in  the  presence 
of  alkali,  and  reduces  it  on  boiling.  It  does  not,  however,  undergo  fermen- 
tation, and  deviates  the  light  to  the  left.  Its  reducing  power  is  about  one-half 
as  great  as  that  of  grape  sugar,  and  it  is  necessary  to  boil  for  some  seconds 
before  the  CujO  is  precipitated.  Leo  has  found  this  body  in  three  cases  of 
diabetes,  but  absent  in  a  great  many.  Its  occurrence  appears  to  have  no 
special  import,  except  that  it  often  makes  the  amount  of  sugar  as  determined 
by  the  copper  test  appear  much  greater  than  it  actually  is.  The  author  insists 
that  some  other  test  must  be  employed  to  obtain  accuracy,  and  especially 
recommends  that  by  fermentation. 
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Antifebrin  in  Typhoid  Fever. 

Grueneberg  {Berlin,  klin.  Wochensch.,  1886,  No.  49,  849)  reports  his  results 
from  the  use  of  antifebrin  in  numerous  cases  of  typhoid  fever.  The  antipy- 
retic effect  was  all  that  was  sought.  By  a  dose  of  4-8  grains  the  temperature 
was  usually  reduced  3-4^°  F.  It  rose  again  within  the  next  four  hours,  the 
rise  being  often  preceded  by  a  chill.  No  injurious  action  upon  the  intestinal 
tract  was  seen.  Profuse  sweating  was  very  common,  but  the  author  has  never 
observed  cyanosis  or  reddening  of  the  skin,  as  after  antipyrin.  There  was 
also  no  sensation  of  burning,  or  nausea,  or  vomiting,  as  often  occurs  with  the 
older  antipyretic. 

Calomel  as  a  Diuretic  in  Diseases  of  the  Heart. 

The  use  of  this  agent  as  a  diuretic  has  been  known  and  forgotten.  Recently 
it  has  been  revived  by  Jendrassik  and  by  Stiller ;  and  Mendelsohn  [Deutsche 
med.  Wochenschrift,  1886,  No.  45,  796)  now  adds  his  experience  confirming  its 
value  in  cardiac  dropsy.  He  found  it  very  useful  combined  with  digitalis, 
and  even  sometimes  effective  where  the  latter  drug  alone  had  totally  failed. 
It  was  best  given  in  doses  of  three  grains  three  times  a  day.  Diuresis  was 
induced  after  forty-eight  hours,  and  the  administration  of  the  drug  was  then 
stopped.  Salivation  was  never  produced.  He  can  give  no  explanation  of  the 
manner  of  its  action. 


Clinical  Observations  on  Ulcer  and  on  Cancer  of  the  Stomach, 
AND  ON  Gastric  Hemorrhage  ;  with  Experimental  Investigations 
ON  THE  Condition  of  Blood  in  the  Human  Stomach. 

In  consideration  of  this  subject,  Korczynski  and  Jaworski  [Deutsch. 
med.  Wochensch.,  Nos.  47,  48,  49,  1886)  detail  the  examination  of  52  cases. 

I.  The  clinical  examination  of  patients  suffering  from  gastric  ulcer.  The 
oesophageal  sound  was  employed  in  all  cases  except  where  the  diagnosis  could 
not  be  questioned  ;  and  the  function  of  the  stomach  tested  in  three  ways  : 

1.  Aspiration  of  the  stomach  after  strict  fasting.  If  there  be  nothing  to 
aspirate,  100  c.  cm.  of  distilled  water  are  ingested  immediately  before  the 
operation.  The  contents  of  the  viscus  are  then  examined  chemically  and 
microscopically. 

2.  The  stomach,  empty  of  food,  is  examined  by  the  modified  ice-water 
method  with  regard  to  its  secretion  of  HCl. 

3.  The  empty  stomach  is  examined  by  the  albumen  method  regarding  its 
digestive  capability  and  mechanism. 

In  case  remnants  of  food  from  the  previous  day  are  found,  the  organ  is 
thoroughly  washed  out.  In  this  way  the  authors  think  the  result  of  an  ex- 
amination is  much  more  accurate  than  when  the  ordinary  contents  of  the 
stomach  are  studied,  no  previous  fasting  having  been  enjoined.  The  pres- 
ence of  HCl  was  determined  by  the  methyl- violet  test,  although  more  reliance 
was  placed  on  the  digestion  of  a  known  weight  of  albumen.  The  authors 
confirm  the  fact  that  the  gastric  juice,  to  be  capable  of  digesting,  must  contain 
HCl  as  well  as  pepsin.  In  some  cases  it  was  necessary  to  "bxamine  the  con- 
tents of  the  stomach  obtained  without  previous  fasting  or  lavage. 
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24  of  the  52  cases  suffered  from  gastric  ulcer,  and  in  6  of  these  the  evidences 
of  hemorrhage  were  discovered  solely  by  the  internal  examination  of  the 
stomach.  These  6  are  reported  at  length.  In  the  other  18  the  diagnosis 
rested  upon  (a)  the  statement  of  the  patient  that  there  had  been  black 
vomiting  and  stools  followed  by  a  feeling  of  weakness ;  {b)  the  long  dura- 
tion of  the  disease  without  outspoken  cachexia;  (c)  local  results  of  the 
pathological  process  (stenosis  of  the  pylorus;  dilatation).  In  all  the  cases 
the  secretion  was  much  increased,  and  a  considerable  amount  of  fluid  could 
be  withdrawn  from  the  stomach  after  fasting.  This  always  contained  a  com- 
paratively large  amount  of  free  HCl — larger  than  in  any  other  disease — even 
when  no  remnants  were  present.  The  acidity  was  especially  high  at  the  time 
of  a  hemorrhage.  The  mechanical  emptying  of  the  viscus  was  much  delayed, 
and  in  many  cases  it  was  never  found  entirely  empty  of  food.  The  excessive 
thirst  and  hunger,  so  often  complained  of,  are  due  to  the  great  acidity  rather 
than  to  the  ulcer  itself.    Peptone  could  be  always  detected  by  the  CuSO^  test. 

Their  treatment  of  ulcer  ventriculi  differed  somewhat  from  that  ordinarily 
advised.  In  case  of  a  hemorrhage  absolute  rest  in  bed  for  the  first  two  days  was 
enjoined,  and  a  small  ice-bag  placed  over  the  stomach.  Swallowing  of  ice 
was  only  permitted  to  quench  thirst,  as  it  increases  the  secretion  of  acid; 
powders  of  sod.  borat.  and  ext.  opii,  with  small  quantities  of  Carlsbad  water, 
were  given.  This  diminished  the  acidity  and  increased  the  mechanical  action 
of  the  stomach.  No  food  or  drink  was  allowed.  During  the  second  two  days 
no  more  ice  was  given  if  the  bleeding  had  stopped.  The  diet  was  now  cau- 
tiously increased,  but  at  once  reduced  if  pain  was  produced ;  and  great  care 
was  exercised  for  three  weeks  at  least.  A  small  amount  of  stimulant  was  per- 
mitted if  there  was  much  weakness.  Where  there  had  been  no  hemorrhage 
the  method  was  the  same,  except  the  strict  regimen  of  the  first  two  days.  If 
there  was  much  dilatation,  lavage  was  added  to  the  means  described. 

II.  Clinical  observation  in  carcinoma  of  the  stomach.  28  cases  were  subjected 
to  an  internal  examination  of  the  stomach ;  and  in  5  of  these,  which  they 
report  in  full,  recently  effused  blood  was  discovered  in  this  way.  In  the  other 
23  the  correct  diagnosis  was  evident,  although  no  blood  was  found.  Anaemia 
was  present  in  nearly  all  the  cases,  but  without  the  waxy  yellow  color  so  often 
seen  in  ulcer.  In  every  instance  digestion  was  retarded,  and  in  many  cases 
the  stomach,  even  after  fasting,  was  overfilled  with  fragments  of  food.  The 
secretion  examined  in  the  manner  described  was  almost  always  found  to  be 
of  neutral  or  alkaline  reaction,  mucous  in  character,  and  diminished  in 
amount.  HCl  could  be  detected  in  the  secretion  of  only  2  patients ;  both 
under  30  years  of  age.  Yet  in  some  cases  the  copper  reaction  for  peptone 
could  be  obtained.  The  authors  think  some  other  substance  than  peptone 
produced  this  result. 

The  symptomatic  treatment  of  cancer  employed  by  them  consisted  in  the 
administration  of  HCl  and  morphia  several  times  a  day  on  an  empty  stomach, 
with  acid  foods  and  wine.  If  fermentation  of  the  ingested  food  occurred, 
salicylate  of  soda  and  borate  of  soda  were  given.  Lavage  was  performed  from 
time  to  time  in  cases  of  dilatation. 

Korczynski  and  Jaworski  do  not  accept  the  view  of  Riegel,  that  the  secre- 
tions of  the  cancer  destroy  the  normal  juices  of  the  stomach,  but  rather 
believe  that  the  absence  of  HCl,  as  seen  in  the  mucous  catarrh  of  old  persons. 
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drunkards,  and  others,  predisposes  to  the  development  of  the  neoplasm.  On 
the  other  hand,  excessive  acidity  often  produces  an  ulcer  by  its  action  on  the 
mucous  membrane. 

Their  remaining  conclusions  regarding  ulcer  and  cancer  are  largely  ex- 
pressed in  a  diagnostic  table  of  symptoms. 


Ulcus. 

1.  A  high  degree  of  an  acid  gastric 

catarrh. 

2.  Unusually  large  amount  of  HCl, 

and  very  energetic  digestive 
power  of  the  gastric  juice. 

3.  Blackish  -  brown       coffee -ground 

vomit,  with  a  smell  of  pepto- 
nized blood,  and  with  destruc- 
tion of  the  red  blood  cells. 

4.  Appetite  preserved,  or  abnormally 

increased. 

5.  Excessive  thirst. 

6.  Burning,  cutting,   often   pressing 

pain  of  great  intensity. 

7.  Usually  no  palpable  tumor. 

8.  Vomiting  in  most  cases. 


Carcinoma. 

1.  Very  marked  mucous  catarrh,  ex- 

cept in  young  persons. 

2.  Complete  absence   of  HCl,   and 

diminution  of  the  formation  of 
pepsin. 

3.  Light,    chocolate-colored    vomit, 

smelling  of  fatty  acids ;  and  with 
remnants  of  red  blood  cells. 

4.  Appetite  much  diminished. 

5.  Usually  no  thirst;  often  a  desire 

for  acids. 

6.  Dull,  continuous  pain,  with  a  sense 

of  pressure. 

7.  Usually  a  painful  tumor  to  be  felt. 

8.  Vomiting  in  one-half  the  cases. 


III.  Results  of  experiments  respecting  the  condition  of  the  blood  in  the 
human  stomach.  Korczynski  and  Jaworski  have  further  made  some  careful 
studies  upon  the  digestion  of  blood,  both  within  the  stomach  and  by  the  secre- 
tions freshly  removed  from  it.  They  found  that  in  digestion  outside  of  the 
viscus  the  blood  corpuscles  preserved  their  shape  for  a  long  time,  to  a  greater 
or  less  extent.  When  ingested,  however,  they  lost  their  form,  for  some  reason, 
with  extraordinary  rapidity.  From  extended  investigation  they  draw  con- 
clusions which  corroborate  their  views  obtained  from  clinical  study : 

1.  That  dark-colored  gastric  contents  are  probably,  but  not  always  caused 
by  the  presence  of  blood. 

2.  Dark  brown  material,  like  coffee-grounds,  and  smelling  of  peptonized 
blood,  indicates  ulcer.  A  dirty-gray,  or  light  chocolate-colored  substance, 
with  an  odor  of  the  fatty  acids  or  vinegar,  indicates  carcinoma. 

3.  A  red,  or  red-brown  filtrate,  perhaps  containing  red  blood  cells,  points 
toward  a  recent  hemorrhage. 

4.  Gastric  contents  containing  blood,  which  give  a  filtrate  strongly  acid 
with  HCl,  and  of  energetic  digestive  power,  are  characteristic  of  ulcer,  while 
a  filtrate  free  from  HCl,  and  not  capable  of  digesting,  is  characteristic  of  car- 
cinoma. 

5.  An  effort  to  produce  haemin  crystals  must  be  made,  or  the  iron  test  for 
i  blood  employed  in  all  cases  where  the  microscopic  examination  does  not  render 
[the  diagnosis  certain. 

6.  Haemin  crystals  will  form  spontaneously  after  several  days  in  matter  from 
J  the  stomach  containing  blood  and  HCl. 
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It  must  not  be  forgotten  that  small  effusions  of  blood  may  be  produced  by 
other  means,  as  from  slight  abrasions  of  the  mucous  membrane  by  the  sound, 
or  from  capillary  hemorrhages. 

The  Poisonousness  of  Cholera  Bacilli. 

Cantani,  in  considering  this  subject  [Deutsch.  med.  Wochensch.,  No.  45, 
1886,  789),  says  that  there  are  three  possible  means  by  which  the  cholera 
poison  may  produce  death : 

1.  Ptomaine.  A  ptomaine  may  be  formed  by  the  vegetative  activity  of  the 
bacilli  in  the  intestinal  canal ;  and  this  may  be  taken  up  by  the  blood. 

2.  Secretion.  A  special  poison  may  be  secreted  by  the  bacilli,  and  in  like 
manner  be  absorbed  by  the  blood. 

3.  Digestion.  The  bacilli  themselves  may  act  directly  as  the  poisonous 
agent.  In  this  case  it  is  by  their  death  and  digestion  in  the  alimentary  canal, 
and  by  their  being  taken  up  by  the  blood,  that  they  act  injuriously  on  the 
system. 

The  author  concludes  from  his  experiments  upon  animals,  that  it  is  prob- 
ably by  the  last  of  these  methods  that  the  bacilli  kill. 
The  therapeutic  indications  are  two  : 

1.  To  limit  the  increase  of  the  bacilli  in  the  intestinal  canal. 

2.  To  aid  in  the  elimination  of  the  poison  from  the  blood. 

To  fulfil  the  first,  Cantani  recommends  very  large  enemata  (2-3  or  more 
litres)  of  a  solution  of  3-10  grammes  of  tannic  acid  in  11-2  litres  of  water, 
sterilized  by  boiling,  and  used  hot.  He  employs  a  simple  irrigating  apparatus 
of  his  own  device,  elevated  2-4  metres  above  the  patient.  By  this  means  he 
has  been  able  slowly  to  pass  the  injection  even  as  far  as  the  stomach.  Anti- 
peristalsis,  excited  by  the  presence  of  the  injection,  has  greater  effect  than 
pressure  in  accomplishing  the  upward  passage  of  the  liquid.  The  therapeutic 
results  obtained  have  been  most  gratifying,  especially  when  the  treatment 
was  instituted  early.  That  the  tannic  acid  had  something  more  than  a  simply 
astringent  effect,  the  author  proved  by  observing  its  action  upon  cultures  of 
the  bacilli,  whose  growth  it  seemed  nearly  or  entirely  to  check. 

The  second  indication  is  met  very  satisfactorily  by  the  hypodermatic  injec- 
tion of  2-1  litre  of  a  hot  saline  solution,  containing  4  grammes  of  chloride  of 
sodium  and  3  grammes  of  carbonate  of  sodium  to  the  litre  of  warm,  sterilized 
water.  This  prevents  thickening  of  the  blood ;  and,  at  the  same  time,  re- 
moves the  cholera  poison  from  it  and  from  the  tissues. 

On  Primary  Degenerative  Neuritis. 

Kast  {Deutsches  Archiv  f.  h.  Med.,  B.  40,  H.  1,  41-62)  reports  four  cases  of 
this  disease  which  add  to  our  clinical  and  anatomical  knowledge  of  its  symp- 
toms and  peculiarities. 

The  first  occurred  in  a  girl,  aged  thirteen,  just  recovering  from  angina  folli- 
cularis,  and  seemed  to  be  an  instance  of  systemic  infection  from  it.  The  first 
symptom  was  a  paresis  of  accommodation.  The  case  was  further  characterized 
by  a  progressive  ataxia  of  the  upper,  and  later  of  the  lower,  extremities ;  dis- 
turbances of  sensibility,  with  diminution  and  retardation  of  the  perception  of 
painful  sensations;  tearing  pains  at  first,  but  later  no  subjective  complaints  ; 
never  any  tenderness  of  the  nerves  on  pressure ;  atrophic  paralysis  of  the  in- 
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tero-ssei  and  of  the  tongue ;  absence  of  the  faradic,  and  great  diminution  of 
the  galvanic  electrical  contractility ;  abolition  of  the  tendon  reflexes,  and 
gradual  development  of  bulbar  symptoms.  Nine  months  after  the  beginning 
of  the  disease  the  patient  died  of  lobar  pneumonia.  The  post-mortem  ex- 
amination revealed  nothing  amiss  with  the  central  nervous  system,  but  a 
multiple  degeneration  of  the  cranial  and  spinal  nerves. 

The  three  other  cases  lack  the  confirmation  of  an  autopsy,  but  exhibit  the 
clinical  symptoms  of  the  disease  in  question. 

The  second  case  occurred  in  a  habitual  drinker,  and  began  with  optic 
neuritis.  Then  followed  a  feeling  of  exhaustion,  weakness,  and  formication 
in  the  legs;  atrophic  paralysis  of  both  lower  and  upper  extremities,  accom- 
panied by  an  attack  of  delirium  tremens;  multiple  swellings  of  the  joints; 
violent  tearing  pains,  and  croupous  pneumonia.  There  was  also  slight  ten- 
derness of  the  nerves  on  pressure,  with  irregularly  distributed,  complete  or 
partial  reaction  of  degeneration. 

The  third  case  was  one  of  puerperal  infection  with  septic  endocarditis. 
Soon  there  appeared  atrophic  paralysis  in  the  parts  supplied  by  the  ulnar  and 
median  nerves,  with  partial  or  complete  reaction  of  degeneration,  and  violent 
pains  in  both  arms.  The  nerve  trunks  were  tender  on  pressure ;  there  was 
anaesthesia  of  both  hands,  and  temporary  parsesthesia  and  weakness  of  the 
feet.     Complete  recovery  followed. 

The  fourth  case  was  one  of  severe  neuritis  following  a  subcutaneous  injection 
of  ether.  Paralysis  of  the  radial  nerve,  and  complete  reaction  of  degeneration 
followed.  After  several  months  recovery  took  place.  A  discussion  of  the 
symptoms  accompanies  the  report  of  each  case. 

Concerning  a  New  Micrococcus— The  Pathogenic  Agent  in 

Infectious  Tumors. 
Under  this  title  Manfredi  {Fortsch.  d.  Med.,  B.  4,  No.  22,  713-733)  pub- 
lishes an  elaborate  paper  accompanied  by  colored  plates.  The  micrococcus 
in  question  was  found,  accompanying  that  of  Friedlander,  in  the  sputum  of 
patients  dying  of  pneumonia  after  measles.  He  names  it  "the  micrococcus 
of  progressive  lymphoma  in  animals."  He  then  describes  its  form  and  its 
method  of  growth  upon  culture  media.  It  was  found  to  be  exceedingly  in- 
fectious to  dogs,  rabbits,  guinea-pigs,  and  mice,  and  this  infectious  nature 
seemed  to  be  extraordinarily  persistent.  The  inoculated  animals  died  after 
seven  to  twelve  days,  and  exhibited  enormous  swelling  of  the  spleen  and 
liver,  with  a  deposition  in  them,  and  in  the  lungs,  lymphatic  glands,  and  else- 
where, of  gray  or  grayish-yellow  nodules.  These  were  composed  of  granula- 
tion-tissue, and  belonged  to  the  type  of  granuloma  or  infectious  granulating 
tumors.  With  this  were  combined  the  characteristic  signs  of  more  or  less 
pneumonia,  even  when  the  inoculation  had  been  made  in  the  subcutaneous 
connective  tissue.  The  organism  appeared  to  diifuse  itself  by  means  of  the 
lymphatic  system. 

On  Changes  in  the  Portal  Circulation  Caused  by  Obstruction  to 

the  Discharge  of  Bile. 

In  the  Deutsches  Archives  f.  k.  Med.,  B.  40,  H.  1,  83-93,  Maragliano  re- 
ports five  cases  illustrating  the  simultaneous  and  proportionate  development 
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of  icterus  and  enlargement  of  the  spleen,  and  in  which  the  latter  disappeared 
as  the  former  diminished.  There  being  no  other  assignable  cause  for  the 
splenic  enlargement,  the  author  believes  it  must  be  due  to  passive  congestion ; 
and,  after  advancing  several  arguments  in  support  of  this  opinion,  he  con- 
cludes : 

1.  That  the  pressure  of  the  overfilled  biliary  vessels  upon  the  portal  capil- 
laries within  the  liver  hinders,  in  a  purely  mechanical  way,  the  discharge  of 
blood  from  the  portal  system. 

2.  That  symptoms  of  portal  congestion,  such  as  enlargement  of  the  spleen 
and  ascites,  can  be  occasioned  by  this  obstruction  to  the  emptying  of  the 
portal  veins. 

3.  That  in  catarrhal  icterus,  and  in  the  icterus  of  engorgement  in  general, 
and  especially  in  the  hypertrophic  form  of  interstitial  hepatitis,  the  splenic 
swelling  can  be  produced  in  the  manner  described. 


The  Clinical  Value  of  Uric  Acid  Sediment  in  the  Urine. 

From  3287  examinations  of  the  urine  of  272  cases,  made  with  reference  to 
the  occurrence  in  it  of  uric  acid,  and  its  connection  with  albuminuria,  Mygge 
{Nordisht  MedicinsU  Arkiv,  1886,  xviii.  33,  1-17)  found  that  no  free  acid  oc- 
curred in  2786  examinations  of  127  cases.  Only  59  patients  (262  examinations) 
exhibited  uric  acid  abundantly  at  times,  and  in  but  16  of  these  did  its  occur- 
rence persist  during  a  week  or  month. 

The  sediment  was  most  often  found  in  rheumatic  affections  and  in  pneu- 
monia. In  quite  a  number  of  cases  lithsemia  w^as  seen  coincident  with  albu- 
minuria. Frequently,  too,  uric  acid  appeared  as  an  acute  albuminuria  ceased ; 
and,  in  many  other  lithsemic  cases,  microscopical  examination  revealed  the 
presence  of  tube-casts  and  of  renal  epithelium.  The  author  is  convinced 
that  there  is  a  very  frequent,  if  not  a  constant,  relation  existing  between  renal 
affections  and  the  persistent  deposition  of  uric  acid  in  the  urine.  He  is^ 
however,  unable  to  explain  the  nature  of  this  relation.  The  albumen  may 
be  produced,  in  some  cases,  by  the  prolonged  action  of  the  highly  acid  urine 
upon  the  tubules;  or  in  others  the  precipitation  of  uric  acid  may  be  induced 
by  the  morphological  elements  already  existing  in  the  urine  coming  from 
kidneys  already  diseased.  Uric  acid  sediment  also  seems  to  bear  some  rela- 
tion to  the  desquamation  of  vesical  epithelium,  and  to  certain  forms  of  incon- 
tinence of  urine. 


The  Futility  of  the  Sublimate  Treatment  of  Typhoid  Fever. 

Glaser  (Deutsches  Archivf.  hlin.  Med.,  Bd.  40,  H.  1,  31-41)  contributes  his 
experience,  which  is  diametrically  opposed  to  that  of  Greiffenberger.  He 
gives  the  notes  of  twenty-three  cases  treated  with  sublimate,  and  the  tempera- 
ture-curve and  pulse-curve  of  each.  The  quantity  of  the  drug  employed  was 
about  0.3  grm.  in  divided  doses  during  the  twenty-four  hours.  He  thinks  it 
can  have  no  possible  action  in  destroying  the  bacillus,  since  it  reaches  in  the 
blood  a  dilution  of  at  least  1  in  104,000  in  a  man  of  130  pounds  weight.  It 
is  also  rapidly  eliminated  from  the  system,  and  can  therefore  have  no  cumu- 
lative action.     Glaser's  conclusions  from  his  case  records  are: 
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That  by  the  use  of  sublimate  the  mortality  of  typhoid  is  not  diminished ; 
the  temperature  does  not  return  any  sooner  to  normal;  the  tongue  is  not 
made  moist:  the  eruption  of  roseola  not  prevented  or  removed;  the  general 
condition  of  the  patient  not  improved ;  and  the  duration  of  the  disease  or  the 
liability  to  relapse  not  lessened.  Thus,  of  all  the  claims  of  Greiffenberger, 
only  that  of  the  harmlessness  of  this  plan  of  treatment  can  be  admitted. 


On  the  Influence  of  Venous  Stasis  on  the  Urine. 

Paneth  has  found  that  venous  engorgement,  even  of  moderate  degree, 
diminishes  the  amount  of  urine,  and  that  the  administration  of  some  diuretic 
(saltpetre)  increases  the  secretion,  in  spite  of  the  congestion.  Senator  and 
MuNK  {Centralbl.  f.  d.  med.  Wissemch.,  No.  3,  1887,  38)  have  studied  the  sub- 
ject more  carefully,  and,  while  confirming  both  .points,  add  considerably  to 
the  extent  of  Paneth's  observations.  They  find,  namely,  that  in  venous 
stasis  the  amount  of  urine  is  always  lessened,  and  the  per  cent,  of  urea  very 
much  diminished.  On  the  other  hand,  the  per  cent,  of  chloride  of  sodium  is 
not  notably  decreased,  while  that  of  albumen  is  constantly  increased.  This 
condition  of  the  secretion  of  albumen  is  undoubtedly  an  indication  that  under 
the  influence  of  the  passive  congestion  the  function  of  the  kidney  is  interfered 
with,  while  the  behavior  of  the  ur^a  proves  that  it  is  the  specific  secretion  which 
is  especially  injured.  The  fact  that  the  sodium  chloride  is  not  affected  shows 
that  this  salt  is  not  eliminated  by  a  specific  glandular  secretion.  The  produc- 
tion, too,  of  the  water  of  the  urine  cannot  be  called  purely  the  act  of  secretion 
by  a  gland. 


Cephalalgia  Pharyngo-tympanica. 

Under  this  title.  Legal  {Deutsch.  Archivf.  klin.  Med.,  B.  14,  H.  2,  201-217) 
reports  ten  cases  of  a  temporo-occipital  headache,  etiologically  connected 
with  affections  of  the  pharynx  or  ear.  It  is  characterized  by  more  or  less 
violent  paroxysmal  pain  occurring  in  the  region  supplied  by  the  terminal 
branches  of  the  auriculo-temporal  and  great  occipital  nerves ;  is  accompanied 
by  disturbances  of  sensation  in  this  region,  and  by  tenderness  of  the  nerve 
trunks  on  pressure;  and  is  relieved  by  proper  treatment  of  the  coexisting 
catarrh  of  the  pharynx  or  middle  ear.  The  pain  is  described  as  pulling,  tear- 
ing, shooting,  etc.,  and  between  the  paroxysms  there  may  be  a  continuous, 
dull,  painful  sensation  on  the  affected  side  of  the  head.  Bodily  exertion, 
coughing,  straining  at  stool,  often  increase  this  feeling.  In  some  cases  the 
patient  was  unable  to  bear  with  comfort  the  pressure  of  the  lightest  hat,  and 
the  jarring  of  his  footsteps  was  painful  to  him.  If  attacks  came  at  night, 
the  sleep  was  disturbed.  The  left  temporal  region  is  the  favorite  seat  of  the 
pain.  Hyperalgesia  is  commonly  present.  The  presence  of  sensitive  points 
is  an  additional  proof  that  the  affection  is  of  a  neuralgic  nature.  The  occip- 
ital neuralgia  appears  to  be  especially  connected  with  the  pharynx,  while  the 
temporal  pain  is  more  nearly  related  to  some  disease  of  the  middle  ear.  This 
is  usually  some  chronic,  catarrhal  trouble,  producing  symptoms  so  slight  that 
they  are  generally  overlooked.  Yet  Legal  found  that  local  treatment  appro- 
priate for  the  catarrh  of  the  pharynx  and  middle  ear  often  cures  the  headache 
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in  a  very  short  time,  and  this  without  any  anti-neuralgic  or  tonic  treatment. 
The  author  thinks  it  possible  that  the  violent,  almost  neuralgic  headache 
sometimes  accompanying  various  acute  diseases  is  due  to  the  affection  of  the 
mucous  membrane  which  often  coexists.  He  cannot  explain  in  what  way 
the  neuralgia  is  connected  with  the  pharyngo-tympanic  catarrh. 


On  the  Significance  and  Determination  of  Globulin  in  the  Urine. 

R.  Maguire  {Lancet,  June  5,  and  September  18,  1886)  discusses  the  varie- 
ties of  albumins  occurring  in  the  urine  in  cases  of  albuminuria,  and  suggests 
that  an  investigation  to  determine  the  presence  of  different  kinds,  as  well  as 
their  relative  quantities,  may  lead,  perhaps,  to  practical  information,  impor- 
tant for  diagnostic  and  prognostic  purposes. 

The  presence  of  globulin  and  its  proportion  to  the  quantity  of  serum-albu- 
min has  especially  engaged  his  attention.  Ordinarily,  it  seems,  both  are 
present  in  the  urine  of  nephritis,  the  serum-albumin  preponderating.  In 
some  cases,  however,  the  globulin  is  present  in  larger  quantities  than  ordi- 
nary, while,  in  some  cases  of  what  appeared  to  be  functional  albuminuria,  glo- 
bulin alone  was  found.  Thus,  in  four  observations  on  what  seemed  a  case  of 
cyclic  albuminuria,  as  well  as  in  a  case  of  puerperal  albuminuria  in  which  the 
albumin  was  rapidly  disappearing  spontaneously,  globulin  alone  was  found. 
Thus  a  possible  common  origin  for  these  two  conditions  is  suggested. 

For  separating  the  globulin  from  the  serum-albumin  he  adopts  the  method 
of  saturating  the  previously  neutralized  urine  with  magnesian  sulphate.  This 
neutralization  is  important,  for,  if  the  urine  be  acid,  the  serum-albumin  will 
be  precipitated  as  well.  The  globulin  is  precipitated  in  an  uncoagulated 
form,  it  being  subsequently  freely  soluble  in  water. 

In  experiments  on  artificial  ox-blood  serum,  made  by  dissolving  dried  blood- 
albumin  in  water,  Hofmeister  and  Kauder  [Arch.f.  exp.  Path.,  vol.  xx.  p. 
411)  found  that  when  ammonium  sulphate  was  added  till  it  formed  from  24.1 
per  cent,  to  33.6  per  cent,  globulin  alone  was  precipitated.  When  the  concen- 
tration exceeded  33,6  per  cent,  the  precipitation  of  serum-albumin  began, 
and  when  it  reached  47.2  per  cent,  the  precipitation  of  the  latter  became  com- 
plete. (A  cold  saturated  solution  of  ammonium  sulphate  contains  52.4  per 
cent,  of  the  salt. ) 

This  method  of  fractional  precipitation  has  been  applied  by  Hofmeister 
and  PoHL  {Arch.f.  exp.  Path.,  vol.  xx.  p.  426)  to  the  separation  of  the  albu- 
mins of  the  urine.  It  was  found  that  if  to  a  given  bulk  of  urine  previously 
made  alkaline  by  ammonium  hydrate,  an  equal  quantity  of  a  saturated  solu- 
tion of  ammonium  sulphate  were  added,  all  the  globulin  would  be  precipi- 
tated. This,  after  being  allowed  to  settle  for  one  hour,  was  filtered,  washed 
with  a  half-saturated  solution  of  the  ammonium  sulphate,  then  with  boiling 
water,  and  subsequently  with  alcohol  and  ether,  dried  at  110^  C,  and  afterward 
weighed  and  ignited. 

For  a  rapid  qualitative  test  they  recommend  adding  the  ammonium  hydrate 
to  the  urine,  filtering  off  the  resulting  turbidity,  and  then  adding  an  equal 
volume  of  a  saturated  ammonium  sulphate  solution. 
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Recent  Surgical  Literature. 

The  last  volume  of  the  Dictiomiaire  Eneydopedique  des  Sciences  Medicates 
runs  from  "Peric"  to  "Perit,"  aud  contains  the  following  papers  of  surgical 
interest:  The  article  "Perinee,"  by  M.  Kirmisson,  is  complete  and  well 
written,  and  especially  valuable  for  the  full  account  it  gives  of  the  various 
operations  for  the  relief  of  rupture  of  the  perineum.  The  article  "Perioste" 
is  one  of  the  most  important  that  has  appeared  in  this  great  work.  The 
anatomy  of  the  periosteum  is  dealt  with  by  M.  Retterer,  and  is  exhaustive 
and  original.  M.  Heydenreich,  under  the  title  of  "the  pathology  of  the 
periosteum,"  discusses  the  part  played  by  this  membrane  in  bone  affections, 
scrofulous  gumma,  and  the  whole  subject  of  the  regeneration  of  bone.  The 
elaborate  treatise  on  periostitis  is  from  the  able  pen  of  M.  Kirmisson. 

The  next  article  is  on  the  peritoneum.  The  anatomy,  histology,  physiology, 
and  development  of  the  peritoneum  are  dealt  with  by  M.  Baraban.  The 
monograph  will  become  classical.  It  is  complete  and  up  to  date,  and 
abounds  with  original  matter.  The  subject  of  peritonitis  is  only  commenced. 
The  treatise  will  probably  occupy  the  greater  part  of  the  next  volume. 

Elements  de  Pathologie  Chirurgicale  Generate,  hy 'Prof.  Baudry  (Paris,  1886, 
vol.  i.).  This  is  a  small  work,  the  precise  object  of  which  is  not  very  evident. 
The  present  volume  deals  with  acute  and  chronic  inflammation,  hemorrhage, 
thrombosis,  gangrene,  ulceration,  and  injuries  in  general.  The  matter  is  well 
arranged.  Considerable  space  is  devoted  to  theoretical  subjects,  but  the  book 
as  a  whole  shows  no  evidence  of  original  work. 

Handbuch  der  Chirurgischen  Technik,  by  Dr.  Mosetig-Moorhof  (Leipzig, 
1886).  This  is  the  first  part  of  what  promises  to  be  a  very  complete  treatise 
upon  operative  surgery.  The  first  section  deals  with  narcosis  and  local  anaes- 
thesia. The  second  embraces  the  whole  subject  of  the  general  treatment  of 
wounds.  This  chapter,  written  in  a  liberal  spirit,  provides  an  excellent  review 
of  the  present  position  of  this  branch  of  practice.  The  third  section  is  con- 
cerned with  what  are  termed  elementary  operations,  such  as  arrest  of  bleeding, 
use  of  ecraseur,  bloodless  methods  of  operating,  etc.  The  volume  concludes 
with  general  operations  upon  the  various  tissues.  The  work  is  exhaustive 
and  elaborate,  and  well  illustrated,  and  if  the  remaining  volumes  are  written 
with  the  same  care  and  ability  as  the  present  one  the  book  will  probably 
prove  to  be  the  best  treatise  on  operative  surgery  in  recent  times. 

Die  Heltstdtten  filr  scrophutose  Kinder,  by  Dr.  Scheimpfikjg.  This  work 
deals  with  the  various  establishments  for  the  treatment  of  scrofulous  children 
in  Europe.     At  least  two  works  upon  the  same  subject  have  been  published 
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within  the  last  eighteen  months  in  France.  The  present  volume  has  the 
advantage  of  brevity.  It  is  at  the  same  time  very  complete  and  well  up  to 
date.  It  embraces  England,  France,  Germany,  Austria,  Italy,  Belgium,  Hol- 
land, Russia,  and  Denmark.     It  is  illustrated  by  a  few  good  plates. 

Traite  de  Chirurgie  Clinique,  by  Prof.  Tillaux  (Paris,  1886,  vol.  i.).  This  is 
the  first  volume  of  a  work  by  the  celebrated  author  of  Anatomie  Topographique. 
It  is  very  disappointing.  The  present  volume  deals  with  the  head  only. 
Within  386  small  pages  the  author  discusses  injuries  and  diseases  of  the  head, 
eye,  ear^  nose,  mouth,  and  tongue.  The  various  subjects  are,  of  necessity, 
treated  in  the  most  scanty  manner.  No  illustrative  cases  are  given,  and  in 
the  English  sense  the  work  would  not  merit  the  title  of  "Clinical  Surgery." 
It  is  a  systematic  treatise  on  surgery  in  outline.  The  illustrations  are  few 
and  conspicuously  poor.     The  work  will  not  add  to  its  author's  reputation. 

L' Hermaphrodisme,  by  Dr.  Debierre  (Paris,  1886).  This  small  work  aims 
at  giving  a  complete  account  of  hermaphroditism.  The  subject  has  always 
attracted  more  interest  in  France  than  in  England.  The  best  known  cases 
are  described,  and  are  represented  by  very  good  woodcuts.  It  cannot  be  said 
that  the  volume  adds  to  our  present  knowledge,  but  the  completeness  of  its 
scope  is  no  small  point  in  its  favor. 

Traitt  des  Manceuvres  d* Ambulance,  by  Dr.  A.  Robert  (Paris,  1886).  This 
is  a  large  work  of  630  pages  that  should  exhaust  the  subject  of  ambulance. 
It  is  illustrated  by  a  vast  number  of  original  and  most  excellent  woodcuts. 

It  gives  a  complete  account  of  the  medical  department  of  the  army,  of  the 
equipment  of  the  various  field  hospitals,  and  of  the  duties  of  the  different 
medical  oflicers.  Another  chapter  concerns  the  general  arrangements  in  the 
field.  A  considerable  part  of  the  book  is  devoted  to  the  first  treatment  of  the 
wounded  and  the  subject  of  transport.  The  author  appears  to  have  made 
himself  acquainted  with  every  form  of  ambulance,  wagon,  and  stretcher,  and 
to  have  exhausted  all  possible  forms  of  transport,  good,  bad,  and  indifferent. 
A  long  account  is  also  furnished  of  the  operating  chest  and  its  contents.  The 
book  is  admirably  arranged,  and  gotten  up  with  unusual  care. 

Traitement  chirurgical  de  la  F^ritonite,  by  Dr.  Truc  (Paris,  1886).  The 
leading  point  of  this  little  monograph  is  rendered  evident  by  the  motto  on  its 
title  page,  "  Ubi  pus  ibi  evacua."  The  author  gives  an  account  of  the  various 
forms  of  peritonitis,  and  then  of  the  treatment  by  laparotomy,  evacuation  of 
the  effusion,  washing  out  of  the  cavity,  and  drainage.  He  gives  a  number  of 
illustrative  cases.  The  work  does  not  aim  at  originality.  The  author's  con- 
clusions have  long  been  accepted  by  the  majority  of  surgeons.  As  a  literary 
production  the  book  deserves  high  praise.  Perhaps  its  most  valuable  feature 
is  an  exhaustive  bibliography  of  "  the  surgical  treatment  of  peritonitis." 

TVait&  des  Kystes  Congenitaux,  by  Prof.  Lannelongue  (Paris,  1886).  A 
valuable  and  exhaustive  monograph  upon  congenital  cysts-  The  first  part 
deals  with  dermoid  cysts,  the  second  with  mucoid,  and  the  third  with  serous 
cysts.     The  mucoid  tumors  are  regarded  as  belonging  to  the  dermoid  series. 
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The  anatomy  of  the  serous  cysts  is  very  fully  given.  The  author  believes 
that  some  are  altered  angeioma,  while  the  majority  are  of  lymphatic  origin. 
The  fourth  section  of  the  work  deals  with  cysts  not  included  under  the  above 
headings — e.  g.,  hydronephrosis,  sacro-coccygeal  tumors,  etc. 

Des  Luxations  Pathologiques,  by  MM.  Forgue  and  MaubrAC  (Paris,  1886). 
This  laborious  work  discusses  the  whole  subject  of  pathological  dislocations, 
their  etiology,  pathology,  and  anatomy.  Tho  mechanical  causes  that  produce 
deformity  on  the  various  points  are  fully  considered.  The  authors  have  pro- 
duced a  very  complex  classification  of  pathological  luxations,  that  will 
probably  not  commend  itself  either  to  pathologists  or  to  surgeons.  The  work 
is  exhaustive  and  up  to  date,  but  adds  little  to  our  present  knowledge. 

Krankheiten  der  Nose,  ihren  Nehenholen  und  des  Rachens,  by  Dr.  G.  Scheff 
(Berlin,  1886).  This  is  an  ambitious  work  upon  diseases  of  the  nose  and 
pharynx.  It  aims  at  being  complete,  and  professes  to  cover  the  whole  sub- 
ject of  pathology,  diagnosis,  and  treatment.  The  author  attempts — with  poor 
success — to  consider,  apart  from  one  another,  the  affections  of  the  nose  and  of 
the  pharynx.  The  work  is  of  unequal  merit,  the  best  and  most  exhaustive 
chapters — and  at  the  same  time  the  least  useful — are  upon  the  subject  of 
deformities  of  the  nose  and  rhinoplasty. 

Die  Lehre  von  der  BrucheinMemmung,  hy  Dr.  F.  Reichel  (Stuttgart,  1886). 
A  very  valuable  and  original  contribution  to  the  subject  of  intestinal  obstruc- 
tion. The  first  part  deals  with  an  analysis  of  160  cases  of  strangulated  hernia. 
The  second  part  enters  fully  into  the  whole  of  the  vexed  question  of  the 
mechanical  causes  of  obstruction  of  the  lumen  of  the  strangulated  bowel. 
The  paper  is  an  elaborate  one,  illustrated  by  ingenious  original  exj^eriments. 

Uber  die  Behandlungsmethode  der  Prostatitis  mit  besonderer  Berilchsichtigung 
der  Prostate  Hypertrophie,  by  L.  Fischer  (Munich,  1886).  The  work  com- 
mences with  an  account  of  the  various  forms  of  prostatitis,  their  pathology, 
diagnosis,  and  treatment.  It  then  considers  prostatic  abscess,  prostatic  hyper- 
trophy, retention  from  prostatic  enlargement,  and  kindred  subjects.  A  very 
good  account  is  furnished  of  these  affections,  and  although  the  monograph 
cannot  lay  claim  to  much  originality,  it  may  be  regarded  as  one  of  the  best 
works  we  possess  upon  the  surgery  of  the  prostatic  region. 


Tetanus. 

The  nature  of  tetanus  was  one  of  the  subjects  chosen  for  discussion  at  the 
recent  Congres  Fran^ais  de  Chirurgie  [Revue  de  Chirurgie,  No.  11, 1886).  The 
following  is  a  brief  account  of  the  conclusions  of  the  various  speakers : 

M.  Vaslin  gave  an  account  of  17  cases  with  1  recovery.  He  regarded  the 
disease  as  of  nerve  origin  ("  une  surexcitation  nerveuse  ").  He  had  injected 
the  blood  and  urine  of  patients  who  had  died  of  tetanus  into  animals,  but  no 
result  had  followed.  He  advised  perfect  isolation  and  the  use  of  chloral  and 
morphia  in  large  doses. 

M.  Balestreri  also  considered  the  disease  to  be  a  pure  neurosis.  He 
uses  tartar  emetic,  beginning  with  a  dose  of  five  centigrammes  (about  one 
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grain)  and  increasing  the  amount  gradually  until  the  patient  is  taking  thirty 
to  forty  centigrammes  every  day.  3  cases  were  treated  by  this  drug  and  all 
recovered ;  17  cases  were  treated  with  chloral  and  only  6  recovered. 

M.  Thiriar  would  class  tetanus  with  the  infective  diseases.  He  gave 
details  of  4  cases  to  support  his  view. 

M.  Manory  believed  the  disease  to  be  contagious,  but  also  considered  that 
cold  and  other  climacteric  changes  were  concerned  in  the  etiology. 

M.  Doyen  considered  tetanus  to  be  a  form  of  septicaemia.  In  fatal  cases 
he  had  found  micrococci  in  the  brain,  the  liver,  and  the  blood.  He  con- 
sidered that  they  had  spread  from  the  wound,  chiefly  along  the  sheaths  of  the 
lymph  vessels  and  the  nerves. 

Prof.  Verneuil  argued  the  hypothesis  that  the  disease  has  an  animal 
origin  and  is  derived  from  the  horse.  He  believed  that  tetanus  is  always 
a  specific  infectious  malady,  probably  conveyed  from  one  subject  to  another 
by  a  specific  microbe.  He  gave  facts  to  support  his  view  that  the  disease  is 
derived  from  horses,  stating  that  tetanus  is  peculiarly  frequent  in  those  who 
attend  horses,  and  most  apt  to  occur  after  horse-bites.  Direct  infection  from 
tetanic  horses  has  been  proved. 

M.  Larger  gave  illustrations  to  prove  that  tetanus  is  an  infectious  and 
contagious  disease ;  while  Dr.  Blanc  (a  physician  from  Bombay)  considered 
that  the  disease  is,  like  cholera,  greatly  influenced  by  seasons  and  climate. 
He  regarded  cold  and  wet  as  probable  factors.  He  considered  that  a  specific 
germ  may  exist,  and  that  infection  is  conveyed,  as  in  cholera,  probably 
through  the  water. 

Dr.  Hiller  {Centralblatt  fur  Chirurgie,  1886,  No.  48)  claims  that  there  is 
a  certain  resemblance  between  tetanus  and  heat  apoplexy.  Both  affections 
are  marked  by  high  temperature,  and,  indeed,  some  of  the  highest  recorded 
temperatures  have  been  met  with  in  these  two  disorders.  He  considers  that 
the  great  body  heat  is  due  to  the  muscular  contractions,  and  that  the  essential 
feature  in  treatment  should  be  the  withdrawal  of  some  of  that  heat.  He 
advises  that  tetanus  be  treated  by  cool  baths  and  by  antipyrin  or  thallin  in 
large  and  repeated  doses.  The  action  of  the  skin  should  be  increased  by 
pilocarpin. 

The  Treatment  of  Malignant  Pustule. 

Dr.  Indutnjii  {Russhaja  Medizina,  1886,  No.  20)  strongly  recommends  the 
treatment  introduced  in  1884  by  Scharnowskji.  This  consists  in  the  hypo- 
dermatic injection  of  a  two  per  cent,  solution  of  carbolic  acid.  The  injec- 
tions are  made  from  two  to  three  times  daily.  The  sore  is  covered  with  a 
compress  of  carbolic  lotion,  and  quinine  is  administered  internally.  Of  six 
cases  treated  in  this  manner,  only  one  died.  In  this  instance  the  pustule  was 
situated  on  the  lip,  and  the  treatment  was  commenced  too  late.  The  use  of  a 
hypodermatic  injection  of  a  warm  one  per  cent,  solution  of  salicylic  acid  has 
also  been  attended  with  good  results. 

Dr.  Slessarewskji  {Ibid.,  No.  30)  treats  malignant  pustule  with  corrosive 
sublimate.  His  paper  deals  with  63  cases.  Of  this  number,  only  2  died.  One 
of  the  fatal  cases  did  not  come  under  treatment  until  the  seventh  day,  and 
the  other  died  on  the  sixth  day  of  the  disease  with  severe  gastro-intestinal 
catarrh.     Of  the  61  cases  that  recovered,  1  was  seen  on  the  first  day,  and  1 
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on  the  fifth,  22  came  under  notice  on  the  second  day,  30  on  the  third  day,  and 
7  on  the  fourth  day. 

The  pustule  was  seated  upon  the  face  in  6  cases,  upon  the  neck  in  21,  and 
upon  other  parts  of  the  body  in  34. 

44  of  the  cases  were  treated  in  the  following  manner  :  The  surface  of  the 
pustule  is  cut  away  with  a  scalpel  and  the  raw  area  is  then  dusted  with  corro- 
sive  sublimate  in  powder.  Quinine  is  given  internally.  A  slough  forms  at 
the  site  of  the  pustule  which  separates  in  about  ten  days.  In  no  instance 
were  symptoms  of  poisoning  produced. 

In  11  instances  salicylic  acid  in  powder  was  applied  in  the  same  manner, 
but  it  is  apparently  less  efficacious. 

In  5  cases  the  pustule  was  destroyed  by  the  actual  cautery,  and  in  one 
example  the  carbolic  acid  treatment  (Scharnowskji)  was  employed. 

Drs.  Woronzoff,  Winoggradof,  and  Kolesnikoff  {Ibid.,  No.  32)  have 
performed  a  series  of  elaborate  experiments  upon  animals  with  a  view  of 
ascertaining  the  best  means  of  destroying  the  virus  of  malignant  pustule. 

They  treated  the  fresh  blood  and  portions  of  the  skin  of  animals  that  had 
died  of  malignant  pustule,  with  various  disinfecting  solutions,  and  then  inocu- 
lated healthy  animals  from  the  tissues  so  treated.  0.2  per  cent,  solution  of 
corrosive  sublimate,  5  per  cent,  solution  of  carbolic  acid,  and  4  per  cent,  solu- 
tion of  salicylic  acid,  rendered  the  diseased  tissues  harmless  in  a  compara- 
tively short  time.  Chlorate  of  lime  and  solutions  of  tannin  and  chloral 
hydrate  were  useless.  Of  the  disinfectants  used,  corrosive  sublimate  was  the 
most  rapid  and  the  most  complete  in  its  action. 


Chian  Turpentine  in  Cancer. 

Dr.  John  Clay  {Lancet,  1886,  vol.  ii.  p.  720)  states  that  since  his  first  com- 
munication on  this  subject  (six  years  ago)  hft  has  treated  and  cured  a  number 
of  cases  of  epithelial  cancer  by  means  of  Chian  turpentine.  He  gives  three 
typical  examples :  1.  Epithelioma  of  tongue.  Male,  aged  fifty-nine.  Ulcer  of 
four  months  duration,  the  size  of  a  sixpenny  piece,  and  surrounded  by  much 
induration .  One  enlarged  submaxillary  gland  the  size  of  a  pullet's  egg.  Move- 
ments of  tongue  limited.  No  history  of  syphilis.  Treatment:  Chian  turpen- 
tine mixture  (Southall's),  8  ounces ;  resorcin,  2  drachms.  Two  teaspoonfuls 
three  times  daily.  The  ulcer  to  be  painted  on  alternate  days  respectively 
with  chromic  acid  solution  (10  grains  to  the  ounce),  and  solution  of  perchlo- 
ride  of  mercury  (one  grain  to  the  ounce).  In  three  months  the  gland  had 
disappeared,  and  the  ulcer  was  healed.  A  new  growth  appeared  on  the  oppo- 
site side  of  the  tongue,  associated  with  another  enlarged  gland.  These  both 
disappeared  under  continued  treatment.  In  connection  with  this  case,  two 
questions  suggest  themselves.  Are  surgeons  familiar  with  bilateral  develop- 
ment of  epithelioma  in  the  tongue  ?  What  interpretation  is  to  be  put  upon 
the  fact  that  the  second  cancer  developed  when  the  patient  was  well  under 
the  influence  of  the  drug  ? 

2.  Epitheliomaof  upper  lip.  Female,  aged  fifty -two.  No  history  of  syphilis. 
A  fungating  indurated  growth  of  irregular  outline  had  occupied  the  whole  of 
the  upper  lip  and  involved  the  lower  portion  of  the  left  ala  nasi ;  duration  of 
disease  not  mentioned.     A  piece  examined  under  the  microscope  in  the  fresh 
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state  showed  epithelial  nests.  At  the  end  of  thirteen  weeks  the  mass  sloughed 
out  or  "separated;"  a  good  cicatrix  followed.  The  microscopic  examination 
in  this  case  is  unsatisfactory.  The  comparative  rarity  of  epithelioma  of  the 
lip— and  especially  of  the  upper  lip — in  females  must  be  noted,  and  also  the 
peculiar  extension  of  the  disease  in  this  instance.  There  is  no  mention  of 
gland  enlargement. 

3.  Epithelioma  of  the  os  and  cervix  uteri.  Age,  fifty-four.  Watery  and 
sanguineous  discharges  for  several  weeks.  Emaciated  and  cachectic.  The 
epitheliomatous  growth  was  the  size  of  a  hen's  egg.  After  seven  weeks  of 
treatment,  the  growth  had  almost  disappeared.    A  complete  recovery  resulted. 

Mr.  Bury  {Ibid.,  p.  895)  reports  a  case  of  cancer  of  the  os  uteri  (in  a  patient 
aged  forty-nine)  cured  by  the  use  of  Chian  turpentine.  Symptoms  had  ex- 
isted for  six  months.  He  also  records  an  instance  of  long-standing  cancer  of 
the  breast  that  underwent  improvement  while  it  was  being  administered. 


Ephemeral  Glycosuria  in  Surgical  Practice. 

Dr.  Eedard  has  published  a  paper  upon  this  subject  in  the  Revue  de  Chi- 
rurgie,  1886,  Nos.  9  and  10,  the  following  excellent  abstract  of  which  appears 
in  the  London  Medical  Record  for  December,  1886. 

Ephemeral  glycosuria  frequently  occurs  in  surgical  practice.  It  is  in 
some  instances  accompanied  by  ephemeral  albuminuria,  and  very  often  the 
albumen  is  replaced  by  sugar,  and  vice  versa.  It  is  not  rare  to  find  that  sugar 
appears  in  the  urine  several  times  in  the  course  of  the  affection.  From  the 
author's  experience,  ephemeral  glycosuria  is  almost  always  accompanied  by 
transient  polyuria  and  an  increase  in  the  quantity  of  urea.  The  quantity  of 
sugar  which  is  proportionate  to  the  gravity  of  the  case  varies  to  a  considerable 
extent  in  different  cases.  The  surgical  affections  in  which  this  complication 
has  been  observed  are  extremely  varied.  It  was  often  noted  after  slight  inju- 
ries and  subcutaneous  fractures,  but  occurs,  the  author  states,  much  more  fre- 
quently and,  indeed,  almost  constantly  during  phlegmonous  and  gangrenous 
affections,  anthrax,  lymphangitis,  and  erysipelas,  and  presents  itself  in  a  most 
marked  degree  in  a  great  number  of  cases  of  suppuration  just  at  the  time  of 
the  formation  of  an  abscess.  The  author's  cases  show  that  there  exists  a 
decided  relation  between  the  formation  of  the  pus  and  the  appearance  of  the 
glycosuria.  In  nearly  all  the  cases  of  phlegmon,  erysipelas,  and  septicaemia 
observed  by  the  author,  sugar  appeared  in  the  urine  just  as  the  temperature 
of  the  body  was  suddenly  elevated.  The  affections  in  which  ephemeral  gly- 
cosuria has  been  most  frequently  observed  are  those  of  a  septicsemic  character. 
It  is  held  that  in  the  great  majority  of  cases  reported  in  this  paper,  the  condi- 
tion of  the  urine  was  a  true  ephemeral  glycosuria,  analogous  to  the  ephemeral 
albuminuria  recently  observed  in  the  course  of  certain  medical  affections. 
There  was  no  history  of  diabetes.  Of  many  patients  who  were  observed  from 
time  to  time  after  cure  of  the  surgical  affections,  not  one  presented  glycosuria 
or  any  other  sign  of  diabetes.  It  is  necessary,  however,  in  order  to  distinguish 
ephemeral  glycosuria  from  true  diabetes,  to  continue  for  some  time  the  daily 
examination  of  the  urine.  In  attempting  to  account  for  the  appearance  of 
sugar  in  the  urine  at  certain  times  in  the  course  of  some  surgical  affections, 
the  author  suggests  that  the  impression  produced  at  the  periphery  by  a  cuta- 
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neous  inflammation,  or  some  other  local  morbid  condition,  might  be  trans- 
mitted to  the  vasomotor  fibres  contained  in  the  splanchnic  nerves  and  so  cause 
hyperaemia  of  certain  organs,  especially  the  liver  and  lungs,  and  accelerate 
the  transformation  of  glycogen  into  sugar,  thus  giving  rise  to  glycosuria.  By 
this  theory  might  be  explained  also  the  instances  of  ephemeral  glycosuria  and 
albuminuria  that  have  been  observed  in  the  course  of  some  medical  affections 
and  after  irritation  of  the  skin.  Glycosuria,  when  occurring  at  an  advanced 
stage  of  certain  surgical  affections  in  association  with  congestion  of  the  lungs, 
might  be  considered  as  asphyxic  and  due  to  the  phenomena  of  insufficiency  of 
oxygenation  of  the  blood.  The  author  would  rather  admit  that  the  asphyxic 
blood  acts  as  an  irritant  and  excites  the  liver  to  discharge  a  larger  quantity  of 
sugar  into  the  circulation.  This  irritation  may  act  directly  on  the  liver,  but 
more  likely  is  transmitted  by  the  great  sympathetic  of  the  vagi  nerves  from 
the  cerebro-spinal  nervous  system.  In  concluding  his  paper  the  author  states 
that  these  numerous  theories  might  explain  ephemeral  glycosuria,  but  that 
none  of  them  are  entirely  satisfactory  and  applicable  to  every  case.  Too  much 
at  present  remains  unknown  for  a  complete  solution  of  the  problem. 


The  Treatment  of  Cold  Abscess. 

Dr.  Andrassy  {Brun's  Beitrdge  zur  Minische  Chirurgie,  Bd.  ii.  S.  311)  advises 
the  treatment  of  cold  abscess  by  means  of  injections  of  iodoform.  He  injects 
the  following  mixture  into  the  abscess  cavity :  Iodoform  10  parts,  glycerine 
50  parts,  water  50  parts.  He  makes  two  or  three  injections,  as  a  rule,  at  in- 
tervals of  about  fourteen  days,  and  obtains  a  cure  by  this  means  in  from  four 
to  five  weeks. 

He  has  treated  22  cases  of  cold  abscess  by  this  injection,  and  in  20  a  speedy 
and  a  perfect  cure  followed.  In  no  instance  were  any  of  the  phenomena  of 
iodoform  poisoning  produced.  The  method  appears  to  be  well  adapted  for 
large  abscesses. 


The  Treatment  of  Varicose  Veins. 

Surgeon-Major  Stevenson  {Lancet,  1886,  vol.  ii.  p.  709)  gives  his  expe- 
rience of  the  treatment  of  varicose  veins  by  the  injection  of  carbolic  acid— 
a  measure  advocated  by  Mr.  Watson  Cheyne. 

The  treatment  consists  in  the  injection  of  one  minim  of  pure  carbolic  acid 
at  different  situations  into  the  enlarged  veins,  having  previously  cut  off"  the 
circulation  from  the  limb  by  means  of  an  elastic  bandage  placed  above  the 
highest  point  of  puncture.  Injections  of  pure  carbolic  acid,  one  minim  each, 
are  then  made  into  the  veins  at  about  one  inch  and  a  half  apart — as  many  as 
may  be  required  for  each  case.  A  little  pledget  of  absorbent  carbolized  cotton- 
wool is  placed  over  each  puncture  as  the  needle  is  withdrawn,  and  well  soaked 
with  collodion ;  this  is  allowed  to  remain  until,  in  the  course  of  time,  it  falls 
off",  when  healing  will  usually  be  found  completed.  The  elastic  bandage 
should  not  be  removed  in  less  than  fifteen  minutes  after  the  last  injection  has 
been  made,  and  great  care  should  then  be  taken  not  to  remove  it  suddenly. 
For  at  least  a  week  after  the  operation  the  patient  should  not  assume  the 
erect  position  or  put  his  foot  to  the  ground  for  any  purpose  whatever.  The 
pain  is  very  slight  and  no  anaesthetic  is  required.     "  I  have  done,"  writes  the 
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author,  "as  many  as  eighteen  injections  in  one  case;  and  it  seems  to  me  ad- 
visable to  begin  with  the  injection  next  to  the  elastic  bandage — that  is,  the 
one  highest  on  the  limb.  Getting  the  point  of  the  needle  well  into  the  vein 
is  not  quite  so  easy  a  matter  as  might  at  first  appear;  attempts  to  do  so  at 
right  angles  to  it  frequently  fail,  and  the  injection  is  thus  made  into  the  sur- 
rounding tissue.  The  best  plan  is  to  fix  the  skin  over  the  vessel  by  means  of 
the  left  thumb,  close  below  the  point  selected  for  puncture,  and  to  direct  the 
needle  through  the  skin  and  coats  of  the  vein  in  the  long  axis  of  the  latter. 
I  should  think  that,  in  my  cases,  somewhere  about  ten  per  cent,  of  the  punc- 
tures caused  suppuration,  a  little  abscess  about  the  size  of  a  pea  forming  where 
this  occurred ;  but  this  process,  as  the  result  of  the  caustic  action  of  carbolic 
acid,  was  curiously  slow  and  almost  absolutely  painless." 

Dr.  Stevenson  has  treated  eight  cases  by  this  method  with  in  each  instance 
a  certain  and  permanent  good  result.  On  theoretical  grounds  the  procedure 
should  involve  some  risk.  It  may  be  a  question  also,  whether  the  results 
will  always  be  so  satisfactory  as  the  small  number  of  cases  show. 

Strong  arguments  must  be  adduced  to  persuade  surgeons  to  abandon  the 
certainly  most  successful  operation  of  excision  for  these  cases. 


Dislocation  of  the  Hip. 

Professor  Humphry  [Lancet,  1886,  vol.  ii.  pp.  1011,  1247)  has  published 
a  most  important  paper  on  this  subject.  He  deals  with  the  dorsal  dislocation, 
and  founds  his  remarks  upon  the  detailed  dissection  of  three  specimens  and 
upon  certain  experiments  upon  the  cadaver.  "  I  think,"  he  writes,  "  it  is 
certain  that  in  each  of  these  three  cases  the  head  of  the  femur  passed  out  of 
the  acetabulum,  not  at  the  notch  where  the  capsular  ligament  is  weakest  and 
the  resistance  to  its  escape  is  least,  but  further  back,  opposite  the  tuber  ischii, 
at  the  part  where  the  rent  in  the  capsule  radiates  in  three  directions,  and 
where,  accordingly,  the  first  strain  upon  the  capsule  must  have  been  greatest. 
In  the  first  and  second  cases  this  was  just  below  the  level  of  the  obturator 
internus  and  the  gemelli.  In  the  third  case  it  must  have  been  rather  higher 
— i.  e.,  beneath  the  obturator  internus,  the  tendons  of  which  were  torn  away 
from  the  muscle  by  the  force  of  the  head  of  the  bone  thrust  out  beneath  it. 
All  three  cases  were,  in  short,  examples  of  direct  dislocation,  and  in  none  of 
them  was  the  cotyloid  ligament  or  the  margin  of  the  acetabulum  injured.  It 
has  been  maintained,  upon  suflicient  grounds,  I  think,  that  the  dislocations  of 
the  hip  backward  are  always,  or  almost  always,  indirect,  that  the  head  of  the 
bone  escapes  from  the  acetabulum  close  to  the  transverse  ligament,  and  is 
then,  if  the  limb  be  in  an  inverted  position,  carried  backward  and  perhaps 
upward.  Furthermore,  it  is  held  that  the  accident  occurs  during  the  abducted 
position  of  the  limb.  I  quite  grant  that  the  capsule  is  weakest  and  least  sup- 
ported by  muscles  in  this  situation,  and  that  dislocation  is  easily  caused  here, 
in  the  dead  body,  by  forcible  abduction  of  the  limb.  But  it  is  to  be  remem- 
bered that  the  capsule  is  weakest  here,  because  in  the  living  body  it  is  least 
liable  to  be  strained  in  this  direction." 

Professor  Humphry  maintains  :  1.  That  the  position  of  the  rent  in  the  cap- 
sule, through  which  the  head  of  the  bone  escapes  from  the  acetabulum,  is  not 
at  the  lowest  part,  but  at  the  lower  aud  back  part,  behind  the  pubo-femoral 
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ligament.  2.  That  the  dislocation  occurs  commonly  when  the  limb  is  ad- 
ducted,  flexed,  and  inverted,  and  not  when  it  is  abducted.  3.  That  the  dislo- 
cation is  direct,  and  not  indirect.  Professor  Humphry  states  that  in  most 
recorded  cases  the  limb  appears  to  have  been  in  the  position  of  adduction  at 
the  time  of  the  accident,  and  that  the  method  of  reduction  by  manipulation 
supports  his  view  as  to  the  course  followed  by  the  bone  in  its  escape. 

Mr.  Henry  Morris  [Ibid.,  p.  1165)  directly  confutes  Professor  Humphry's 
conclusions,  and  maintains  that  the  rent  is  in  the  lowest  part  of  the  capsule, 
that  the  dislocation  is  indirect,  and  that  it  really  occurs  when  the  limb  is  in 
the  position  of  abduction.  Mr.  Morris  believes  that  the  recorded  cases 
demonstrate  that  the  accident  most  commonly  happens  when  the  limb  is  in 
the  position  named,  and  that  the  method  of  reduction  by  manipulation  sup- 
ports his  conclusions. 

Mr.  Morris  does  not  differ — except  upon  the  question  of  the  position  of  the 
rent  in  the  capsule — from  Professor  Humphry  upon  the  anatomical  data  of 
the  lesion,  but  he  cannot  accept  the  interpretation  placed  upon  these  facts. 
The  two  papers  furnish  the  most  valuable  contribution  to  this  subject,  and 
the  weight  of  evidence  so  far  appears  to  incline  to  the  side  taken  by  Mr. 
Morris. 


Gangrene  of  Limbs. 

Dr.  Scott  Lang  [Edinburgh  Medical  Journal,  January,  1887)  has  published 
a  paper  with  this  title,  "  To  Ascertain  whether  Gangrene  is  likely  to  Follow 
Severe  Injury  of  a  Limb."  The  author  recommends  the  following  method : 
^*  Gently  raise  the  limb,  and  keep  it  raised  for  two  or  three  minutes,  in  order 
to  empty  it  to  some  extent  of  blood.  Then  apply  a  tourniquet  or  piece  of 
elastic  webbing  on  the  proximal  side  of  the  injury,  and  keep  it  applied  for 
about  a  minute.  Lower  the  limb,  remove  the  tourniquet,  and,  if  sufficient 
circulation  remains,  the  part  beyond  the  seat  of  injury  will  blush  very  red, 
and  will  show  in  an  unmistakable  manner  the  condition  of  the  bloodvessels." 


Gaseous  Tumors  of  the  Neck. 

Dr.  Paul  Fabre  [Gaz.  Med.  de  Paris,  1886,  p.  373)  reports  the  following 
cases:  (1)  A  female  child,  aged  two  and  a  half  months,  had  bronchitis.  On 
the  third  day  a  swelling  was  noticed  in  the  right  supraclavicular  region. 
There  had  been  no  injury.  The  tumor  had  all  the  characters  of  an  emphy- 
sematous swelling.  It  was  increased  by  coughing,  and  also  during  crying. 
As  the  cough  subsided  the  tumor  slowly  disappeared.  The  author  surmises 
that  the  swelling  was  due  to  rupture  of  the  thyro-hyoid  membrane,  a  diag- 
nosis that  does  not  commend  itself. 

(2)  A  male  child,  aged  one  month,  with  a  congenital  tumor  in  the  front  of 
the  neck.  The  tumor  contained  air,  and  subsided  quickly  and  entirely  at 
each  inspiration,  swelling  out  again  at  each  expiration.  It  was  the  size  of  a 
goose's-egg,  and  was  covered  with  normal  integument.  The  upper  part  of 
the  sternum  was  absent.  Indeed,  no  part  of  that  bone  could  be  made  out 
above  the  level  of  the  fifth  costal  cartilage.  The  first  ribs  appeared  to  have 
joined  across  the  median  line.  It  is  evident  that  the  wall  of  "the  trachea  was 
deficient.  The  clavicles  were  normal.  The  author  concludes  with  an  account 
of  other  reputed  cases  of  cervical  tumor  containing  air. 
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M.  GiRAUD  [Revue  de  Chirurgie,  No.  11,  1886),  under  the  title  of  "Trache- 
ole,"  reports  the  following  case  :  A  woman,  aged  forty-one,  was  stabbed  in  the 
neck  with  a  knife.  The  stab  was  deep  and  involved  the  air-passage.  The 
wound  healed  well.  After  cicatrization  the  patient  developed  a  cough,  and 
under  the  scar  a  tumor  containing  air  slowly  made  its  appearance.  It  was  on 
the  left  side,  was  the  size  of  an  orange,  and  had  the  shape  and  site  of  a  goitre. 
It  was  barely  to  be  seen  during  inspiration,  but  at  once  swelled  out  on 
coughing.  It  was  evidently  due  to  hernia  of  the  tracheal  mucous  mem- 
brane, and  communicated  with  the  trachea.  To  the  paper  is  appended  an 
exhaustive  account  of  the  reported  examples  of  aerial  cervical  tumors. 

Mr  Wheeler  {Dublin  Journal  of  Medical  Science,  November,  1886)  reports, 
under  the  title  of  "  Pharyngocele,"  the  following  remarkable  case  :  A  man, 
aged  fifty-seven,  suffered  from  recurrent  attacks  of  bronchitis,  laryngitis,  and 
tonsillitis.  On  lying  down  he  was  troubled  by  a  sense  of  choking,  as  if  a 
solid  mass  occupied  the  throat.  His  speech  was  indistinct.  He  suffered  from 
intense  fits  of  coughing  and  dysphagia.  A  tumor  existed  in  the  right  sub- 
maxillary region,  that  varied  in  size  and  was  tympanitic  on  percussion.  It 
proved  to  be  a  diverticulum  formed  from  the  pharyngeal  mucous  membrane. 
The  swelling  was  exposed,  a  piece  of  the  wall  of  the  hernia-like  cul-de-sac 
was  removed,  and  the  wound  thus  made  closed  by  sutures.  The  patient  made 
a  speedy  and  complete  recovery.  Mr.  Wheeler  believes  this  to  be  the  first 
case  of  pharyngocele  cured  by  operation. 


Tonsillar  Calculi. 

Prof.  Terillon  has  published  {Archives  Generales  de  MHedne,  August, 
1886)  an  elaborate  paper  upon  the  subject. 

The  subjects  of  tonsillar  calculus  are  liable  to  repeated  attacks  of  sore 
throat,  associated  with  much  oedema  of  surrounding  parts,  and  ending  in 
abscess,  with  usually  the  discharge  of  some  concretions. 

The  persistence  of  these  attacks  and  their  frequent  repetition  should  suggest 
calculus,  and  the  stone  can  often  be  detected  at  the  bottom  of  the  ulcer  left 
by  the  bursting  of  one  of  the  abscesses. 

The  calculi  are  hard  and  white  and  often  deeply  imbedded;  their  early 
removal  is  important,  and  effected  without  difficulty. 


Intraglandular  Extirpation  of  Goitre. 

In  the  place  of  total  extirpation  of  the  thyroid  body,  Dr.  Garre  ( Central- 
blatt  fur  Chirurgie,  No.  45,  1886)  advises  the  shelling  out  of  the  degenerated 
portion  of  the  gland.  In  many  examples  of  goitre  the  disease  occurs  in  the 
form  of  circumscribed  masses,  each  of  which  is  separated  from  the  healthy 
thyroid  by  a  more  or  less  defined  capsule. 

The  capsule  is  recognized  by  its  regular  outline  and  pale,  bluish,  transparent 
wall.  Dr.  Garr6  acknowledges  that  these  masses  may,  especially  when  deep, 
be  difficult  to  find,  and  their  removal  may  involve  a  deep  wound  in  the 
vascular  thyroid.  When  once  discovered,  they  are  readily  shelled  out  by  the 
finger  or  some  blunt  instrument.  The  bleeding  is  said  to  be  of  no  great 
moment.  The  cavity  left  after  the  extirpation  of  one  or  more  of  the  masses 
is  drained. 
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The  operation  has  been  performed  in  fifty  cases  by  Professor  Socin  with 
good  results,  and  without  the  danger  and  deformity  that  attend  the  removal 
of  the  entire  gland. 

The  Pathology  of  the  Thyroid  Gland. 

.  Mr.  Victor  Horsley  [Lancet,  December,  1886)  gives  an  account  of  this 
body  that  bears  in  an  important  manner  upon  the  surgery  of  the  part.  He 
shows  that  the  gland  is  an  excretory,  or,  rather,  a  metabolic  organ,  without 
being  provided  with  the  usual  duct  of  such  organs.  It  also  possesses  some 
sort  of  haemapoietic  function,  since  the  number  of  red  blood-disks  in  the 
efferent  vein  is  greater  than  their  number  in  the  afferent  artery.  Whether 
the  gland  exercises  any  povver  of  forming  the  fluid  portions  of  the  blood  must 
remain  at  present  a  doubtful  matter.  It  appears  to  be  a  maker  of  corpuscles 
only.  Mr.  Horsley  believes  that  the  relation- of  the  thyroid  gland  to  the  brain 
is  an  apparent  and  not  a  real  one,  and  experimental  evidence  is  adduced  to 
prove  this  position.  An  adult  fox  terrier,  from  whom  one  lobe  of  the  thyroid 
gland  was  removed,  was  submitted  to  experimental  excitation  of  the  cerebral 
hemispheres  after  the  expiration  of  a  period  of  271  days.  An  adult  black- 
and-tan  dog  was  similarly  the  subject  of  an  experiment  109  days  after  removal 
of  one  lobe  of  the  thyroid.  Also  a  bonnet  monkey,  84  days  after  a  similar 
operation.  The  motor  centres  of  each  of  these  animals  were  exposed  under 
precisely  similar  conditions.  Excitations  with  the  faradic  current  were  made 
to  each  motor  part  of  the  hemisphere  in  each  animal,  and  with  the  result  that 
no  difference  could  be  detected  on  the  two  sides.  The  period  of  latency,  tonic 
spasm,  and  clonic  spasm — epileptic  motor  phenomena — ^were  precisely  the 
same  whether  the  right  or  left  hemisphere  was  stimulated.  It  was  clear  then 
that  removal  of  the  one  lobe  of  the  thyroid  had  exerted  no  detectable  influence 
over  the  nutrition  of  the  motor  cerebral  centres  on  the  same  side. 

Mr.  Horsley  states  that  there  is  no  experimental  or  clinical  evidence  that 
the  thyroid  gland  is  represented  in  the  cerebral  hemispheres.  The  gland 
receives  from  the  medulla  oblongata  sympathetic  fibres,  which  pass  down  the 
cervical  part  of  the  spinal  cord  as  far  as  the  eighth  cervical  nerve,  and  then 
leave  the  cord  and  proceed  upward  in  a  direction  almost  parallel  to  their 
former  direction  in  the  cord,  and  are  distributed  to  the  glands  along  the 
arterial  vessels.  The  gland  appears  also  to  receive  nerve  fibres  from  the 
recurrent  laryngeal  nerve,  which  are  probably  derived  from  the  motor  nucleus 
of  the  spinal  accessory. 

In  order  to  place  on  an  experimental  basis  the  subject  of  innervation  of 
the  gland,  Mr.  Horsley  performed  two  experiments  on  dogs.  In  each  dog  an 
inch  of  the  recurrent  laryngeal  nerve  was  excised  on  one  side.  One  dog  was 
kept  alive  nine  and  the  other  eleven  months.  But  there  was  no  histological 
difference  to  be  detected  between  the  lobes  of  the  thyroid  in  either  case. 

The  following  experiments,  to  illustrate  the  comparative  pathology  of  the 
thyroid,  are  interesting. 

The  suggestion  is  made  that  where  the  glands  and  acini  are  small,  func- 
tional activity  is  slight.  One  experiment  was  made  on  a  donkey.  The  thyroid 
gland  was  excised  in  August,  1885,  and  the  animal  died  ♦n  205  days.  The 
chief  symptoms  for  two  months  were  emaciation  and  weakness ;  the  mental 
hebetude,  if  any,  was  difficult  to  gauge ;  the  temperature  of  its  body  was  but 


554  PBOGKESS    OF    MEDICAL    SCIENCE. 

slightly  lowered.  In  March,  1886,  when  the  weather  became  severely  cold, 
nervous  symptoms  suddenly  supervened,  and  tremors  were  observed  for  three 
days,  chiefly  in  the  muscles  of  the  head  and  neck.  On  the  fourth  day  these 
were  complicated  by  constant  twitching ;  the  animal  became  so  weak  as  to  be 
unable  to  stand,  and  the  body  temperature  became  markedly  lowered.  Later 
still,  muscular  rigidity  was  observed,  and  also  the  paralysis  increased,  especi- 
ally in  the  jaw.  On  the  fifth  day  of  the  cold  weather  the  donkey  became 
much  worse,  and  died  in  the  morning.  This  experiment  seemed  to  show  that 
the  gland  in  the  donkey  was  of  but  relatively  little  importance,  and  the  case 
also  brought  out  very  clearly  the  malignant  influence  of  cold  when  the  thyroid 
gland  was  inactive  or  had  been  altogether,  removed.  Two  experiments  had 
been  made  in  sheep,  which  have  a  comparatively  good-sized  thyroid  gland, 
but  though  the  operation  was  performed  in  October,  1885,  the  animals  were 
still  well.  In  two  pigs,  the  removal  of  the  thyroid  was  followed  by  character- 
istic symptoms  of  tremors,  leucocytosis,  and  anaemia,  with  subnormal  tem- 
perature. 


Rupture  of  the  Bladder. 

Sir  William  MacCormac  [Lancet,  December  11,  1886)  contributes  an 
account  of  two  cases.  In  both  the  rupture  was  intraperitoneal.  The  author 
draws  attention  to  the  rarity  of  the  accident,  and  to  the  great  mortality  that 
attends  it,  and  gives  an  excellent  account  of  the  literature  of  the  subject. 

The  first  patient  was  a  man,  aged  thirty-five,  who  was  struck  violently  on 
the  abdomen.  He  walked  home — a  distance  of  250  yards.  The  symptoms 
were  vomiting,  pain,  strangury,  with  inability  to  pass  water.  The  man  was 
sober,  and  had  emptied  his  bladder  an  hour  and  a  half  before  the  accident.  He 
was  admitted  fifteen  hours  and  a  half  after  the  injury.  A  catheter  was  passed, 
and  one  and  a  half  ounces  of  blood  and  urine  drawn  off*.  Laparotomy  was 
performed.  The  rent  in  the  bladder  was  on  the  posterior  aspect,  was  median 
and  vertical,  four  inches  in  length,  and  extended  from  the  superior  fundus  to 
the  recto-vesical  cul-de-sac. 

Sixteen  silk  sutures — involving  the  serous  and  muscular  coats — were  intro- 
duced according  to  Lembert's  method;  and  six  catgut  sutures  that  involved 
the  peritoneum  only.  The  peritoneal  cavity  was  washed  out  with  a  solution 
of  boric  acid.  A  glass  drainage  tube  was  introduced,  and  a  catheter  tied  in 
the  bladder.  The  operation  was  performed  under  antiseptic  precautions,  and 
occupied  two  hours.     The  patient  made  an  excellent  recovery. 

The  second  case  was  that  of  a  man,  aged  thirty-seven,  who  fell  a  distance 
of  eighteen  or  twenty  feet,  in  a  sitting  posture,  upon  soft  clay.  The  man  was 
sober,  and  the  bladder  had  been  emptied  one  and  a  half  hours  before  the 
accident.  Laparotomy  was  performed  twenty-seven  hours  after  the  injury. 
The  rent  was  two  inches  in  length,  and  was  placed  obliquely  on  the  upper 
and  posterior  part  of  the  bladder.  Fifty  ounces  of  serum  and  urine  escaped 
from  the  peritoneal  cavity.  The  case  was  treated  in  the  same  manner  as  the 
above,  twelve  sutures  being  employed.     The  patient  made  a  rapid  recovery. 

Both  patients  were  fat,  heavy  men.  In  neither  was  there  any  collapse. 
Sir  William  MacCormac  gives  an  account  of  the  various  operative  procedures 
that  have  been  devised  and  practised  for  the  relief  of  this  injury. 
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Drs.  Brown  and  McGill  [Ibid.,  Nov.  20,  1886,  p.  971)  record  two  exam- 
ples of  rupture  of  the  bladder.  The  first  patient  was  a  man,  aged  twenty-six, 
whose  bladder  gave  way  while  straining  at  stool.  A  catheter  was  passed,  and 
four  ounces  of  urine  drawn  off  with  some  blood-clot.  A  trocar  was  intro- 
duced midway  between  the  umbilicus  and  pubes,  through  which  much  urine 
drained. 

The  day  after  the  accident  the  bladder  was  opened  by  a  median  perineal 
incision,  and  a  drainage  tube  introduced.  The  man  died  shortly  after  the 
operation.  The  post-mortem  revealed  peritonitis,  and  a  small  rupture — 
capable  of  admitting  the  forefinger — was  found  at  the  posterior  surface  of  the 
bladder,  outside  the  peritoneum. 

The  second  patient  was  a  man,  aged  fifty-four,  who  was  knocked  down 
when  running.  He  had  been  drinking.  A  catheter  drew  off  a  quarter  of  a 
pint  of  bloody  urine.  On  the  fourth  day  after  the  accident  laparotomy  was 
performed.  A  large  rent  was  discovered  in  theposterior  wall  of  the  bladder 
involving  the  peritoneum.  The  viscus  w^as  brought  into  better  view  by  dis- 
tending the  rectum  with  an  air  tampon.  The  bladder  wound  was  closed  by 
sutures.    The  patient  died  next  day. 

Dr.  Armstrong  {Ibid.,  Nov.  13,  1886)  records  a  case  of  recovery.  The 
patient  was  a  girl  of  sixteen,  who  fell  from  a  window  into  the  street.  She 
was  much  collapsed,  was  severely  bruised,  and  was  found  to  have  sustained  a 
fracture  of  the  astragalus  and  of  other  bones.  Bloody  urine  was  drawn  ofi"  by 
catheter.  An  irregular  rent,  four  inches  long,  was  found  in  the  anterior  wall 
of  the  vagina  involving  the  bladder.  This  wound  was  at  once  carefully  closed 
by  sutures.  The  patient  made  a  sound  recovery.  Dr.  Armstrong  regards  the 
case  as  an  example  of  rupture  of  the  empty  bladder  by  indirect  violence. 


LiTHOLAPAXY  IN  MALE  CHILDREN. 

Surgeon-Major  Keegan  [Lancet,  1886,  vol.  ii.  pp.  1068  et  seq.)  gives  an 
account  of  58  litholapaxies  performed  on  boys  at  the  Nidore  Hospital,  Central 
India.  The  ages  of  the  patients  varied  from  one  and  three-quarters  years  to 
fourteen  years.  The  size  of  the  lithotrite  used  was  betw^een  No.  7  and  No.  11. 
The  stones  were  of  all  kinds.  The  heaviest  w^eighed  700  grains.  It  was  a 
uric  acid  stone  with  a  nucleus  of  oxalate  of  lime  and  a  covering  of  phosphates. 
The  patient  was  nine  and  a  half  years  of  age ;  symptoms  had  existed  for  two 
years.  The  operation  was  performed  at  one  sitting  and  occupied  182  minutes. 
The  lithotrite  was  introduced  twenty-six  times.  The  patient  was  in  the  hos- 
pital ten  days  and  made  a  good  recovery.  Other  stones  weighed  360,  344, 
and  285  grains.  In  only  one  instance  did  death  follow.  The  operation  was 
successful  in  57  of  the  cases.  Dr.  Keegan  greatly  prefers  litholapaxy  to  lateral 
lithotomy  for  male  children.  Lithotrity  he  justly  condemns.  He  examines 
the  objections  to  litholapaxy  in  children,  the  chief  being  the  smallness  of  the 
bladder,  the  narrowness  of  the  urethra,  and  the  great  sensitiveness  of  the 
genital-urinary  mucous  membranes.  He  states,  in  answer  to  these  objections, 
that  he  has  never  found  the  size  of  the  bladder  an  obstacle  to  the  operation, 
and  he  does  not  think  that  he  has  ever  damaged  the  mucous  membrane  of  the 
urethra  or  bladder. 

With  regard  to  the  calibre  of  the  urethra,  Dr.  Keegan  states  that  he  has 
never  found  any  difficulty  in  introducing  the  instrument.     The  meatus  may 
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often  have  to  be  incised,  but  the  canal  itself  is  much  larger  in  boys  than  is 
supposed.  As  a  rule,  the  urethra  of  a  boy  from  three  to  six  years  of  age  will 
admit  of  No.  7  and  No.  8  lithotrite  (English  scale);  while  the  urethra  of  a 
boy  of  eight  or  ten  years  of  age  will  admit  a  No.  11,  a  No.  12,  and  even  some- 
times a  No.  14  lithotrite. 

In  one  child,  aged  two,  a  No.  7  lithotrite  was  used  and  a  No.  9  catheter.  In 
another  child  aged  one  year  and  nine  months,  a  No.  7  lithotrite  was  employed. 

The  paper  enters  into  details  of  the  chief  cases,  and  forms  a  most  valuable 
and  practical  addition  to  this  branch  of  operative  surgery. 


A  New  Method  of  Exposing  the  Kidney. 

Professor  Konig  {Centralblatt fur  Chirurgie,  1886,  No.  35)  advises  the  fol- 
lowing operative  procedure.  The  incision  is  carried  at  first  downward  from 
the  last  rib  to  a  point  a  little  above  the  iliac  crest  and  near  the  outer  margin 
of  the  erector  spinse.  It  is  then  directed  upward  in  a  curved  manner  as  far 
as  the  outer  border  of  the  rectus  muscle,  about  the  level  of  the  umbilicus. 

The  muscles  exposed  by  this  double  incision — which  is  increased  in  extent 
when  necessary — are  next  divided  and  the  kidney  exposed  behind  the  perito- 
neum, which  is  stripped  from  it.  If  it  be  desirable  for  any  reason  to  approach 
the  kidney  from  the  abdominal  cavity,  the  peritoneum  is  divided  along  the 
course  of  the  oblique  anterior  incision.  If  the  kidney  so  exposed  contain  pus, 
it  is  advised  that  the  wound  in  the  peritoneum  should  be  closed  when  the 
organ  has  been  freed  and  before  it  is  cut  into. 

The  author  gives  two  examples  of  this  latter  procedure,  both  of  which  were 
successful.  One  concerned  a  case  of  renal  calculus,  the  other  a  suppurative 
pyelonephritis.  After  the  kidney  has  been  dealt  with,  various  layers  of 
divided  muscle  must  be  united  by  sutures  in  their  proper  ordep.  In  order  to 
facilitate  this  step,  Professor  Konig  advises  that  a  suture  be  passed  through 
each  divided  muscle  as  it  is  incised.  The  sutures  are  retained  for  three  weeks 
and  the  patient  kept  in  bed  for  at  least  four  weeks  after  the  operation. 


Hepatic  Surgery. 

Dr.  George  Harley  [Brit.  Med.  Joum.,  1886,  vol.  ii.  p.  899)  gives  an 
account  of  an  operation  he  terms  "  hepatic  phlebotomy."  He  points  out  that 
neither  cutting  nor  leeching  the  abdominal  parietes  can  have  any  direct  effect 
on  the  amount  of  blood  present  in  an  inflamed  liver,  since  no  direct  commu- 
nication exists  between  the  bloodvessels  of  the  abdominal  walls  and  those  of 
the  hepatic  organ. 

He  advises  the  direct  tapping  of  the  liver  to  relieve  certain  cases  of  en- 
gorgement and  inflammation  :  and  draws  attention  to  the  harmlessnessof  tliis 
operation  in  healthy  animals.  He  gives  the  case  of  a  woman  of  intemperate 
habits,  aged  thirty- eight,  who  was  suffering  from  severe  Jiepatitis  with  dropsy. 
The  patient  was  anaesthetized  and  the  upper  part  of  the  liver  was  pierced 
from  right  to  left  with  an  eight-inch  trocar  of  a  diameter  between  a  No.  2 
and  No.  3  English  catheter.  Twenty  ounces  of  blood  were  allowed  to  escape, 
the  trocar  having  been  driven  in  up  to  the  hilt.  An  excellent  result  fol- 
lowed. He  also  advises  puncturing  of  the  liver  capsule  as  a  remedial 
measure  in  cases  of  chronic  congestive  hypertrophy,  and  gives  examples  of 
this  mode  of  treatment. 
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Mr.  Knowsley  Thornton  [Ibid.,  p.  901)  gives  details  of  a  series  of  cases 
of  operation  upon  the  liver  including  the  evacuation  of  hepatic  abscess,  of 
suppurating  hydatid  cysts,  and  the  removal  of  gall-stones.  In  one  case  of  non- 
suppurating  hydatid  cyst,  the  cavity  was  sponged  out  with  tincture  of  iodine 
and  allowed  to  close. 

Mr.  Willett  [Ibid.,  p.  903)  reports  a  case  of  cholecystotomy  in  a  woman, 
aged  fifty -two.  The  incision  was  three  inches  long  and  was  made  in  the  right 
semilunar  line.  The  bile-duct  was  found  occluded  by  a  chronic  inflammatory 
stenosis.  The  gall-bladder  was  distended,  but  contained  no  gall-stone,  neither 
was  any  growth  found  in  its  vicinity.  Its  walls — alter  opening — were  stitched 
to  the  abdominal  parietes.     The  patient  recovered  with  a  biliary  fistula. 

Mr.  Howard  Marsh  [Ibid.,  p.  905)  deals  with  a  case  of  hepatic  abscess 
in  a  boy  aged  eleven  and  one-half  years.  The  abscess  was  opened  and  drained 
and  the  edges  of  the  wound  stitched  to  the  abdominal  wall.  Thirty-six 
ounces  of  pus  escaped.     The  patient  recovered  with  a  biliary  fistula. 

Mr.  Lawson  Tait  {Ibid.,  p.  905)  reports  a  remarkable  series  of  50  cases 
of  operation  on  the  liver.  In  7  exploratory  incisions  were  made,  the  cases 
being  chiefly  instances  of  tumor  of  the  liver.  In  13  instances  laparotomy 
was  performed,  for  the  most  part  for  the  relief  of  hydatid  cyst.  In  the  re- 
maining 30  cases  the  operation  of  cholecystotomy  was  carried  out.  Out  of 
this  number  of  50  cases,  only  2  died  of  the  operation.  Details  are  given  of 
some  of  the  more  important  examples. 

M.  PouLET  {Bull,  et  Mem.  de  la  Soc.  de  Chir.,  Paris,  t.  xii.  p.  129)  reports 
one  case  of  hydatid  cyst  of  the  liver  treated  by  operation.  He  advises  inci- 
sion in  the  place  of  puncture,  the  removal  of  as  much  of  the  sac  as  possible, 
and  stitching  of  its  margins  to  the  edges  of  the  divided  peritoneum. 

Operation  for  Fecal  Accumulation. 

Dr.  p.  Morris  {Brit.  Med.  Journ.,  December  18,  1886)  reports  this  case. 

The  patient,  a  woman,  aged  twenty- four,  was  the  subject  of  intestinal  ob- 
struction due  to  the  above  cause.  The  symptoms  were  chronic.  Hard  masses 
were  felt  in  the  abdomen.  The  rectum  was  blocked  with  feces,  the  removal 
of  which  led  to  no  improvement.  Enemata  were  unavailing.  Vomiting 
became  distressing,  and  the  patient  much  emaciated. 

The  patient  being  anaesthetized,  the  whole  of  the  tissues  of  the  anus  back 
to  the  coccyx  were  divided,  in  order  that  the  hand  might  be  freely  introduced 
into  the  bowel.  By  the  side  of  the  hand  a  long  tube  was  passed,  through 
which  warm  soaped  water  was  injected.  Dr.  Morris  thus  continues:  "  At  the 
top  of  the  pelvis  I  came  across  the  big  mass  which  I  had  so  often  felt  and 
vainly  attempted  to  remove ;  but  now  I  could  easily  crush  it.  The  arm  was 
now  withdrawn,  when  the  whole  was  expelled.  After  reintroducing  the  arm 
I  found  that  the  colon  was  in  a  very  abnormal  condition,  because,  instead  of 
there  being  an  ascending,  transverse,  and  descending  colon,  it  was  one  tre- 
mendously distended  chamber,  and  with  my  whole  arm  introduced  up  to  the 
axilla,  I  could,  on  account  of  her  great  emaciation,  investigate  and  manipulate 
every  part  of  the  abdominal  cavity,  with  the  other  hand  externally.  Strange 
to  say,  in  the  neighborhood  of  the  right  iliac  fossa  I  found  au  oval  opening 
large  enough  to  allow  the  passage  of  a  good-sized  plum  (an  inch  and  a  half 
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long),  with  a  well-defined  margin.  This  was  plugged  with  a  lump  of  hard 
fecal  matter,  which  was  removed  and  crushed."  Dr.  Morris  supposes  this 
opening  to  have  been  the  ileoc£ecal  valve.  The  colon  having  been  well 
cleared  out,  the  perineal  wound  was  sutured.  An  excellent  recovery  followed. 
There  is  no  clear  evidence  to  show  that  the  colon  was  arranged  as  Dr. 
Morris  assumes.  If  the  colon  be  distended,  it  will  become  enlarged  in  both 
its  transverse  and  longitudinal  axes,  and  will  probably  measure  not  less  than 
six  feet.  This  distance  can  hardly  have  been  traversed.  Dr.  Morris  appears 
to  have  explored  and  evacuated  a  very  large  sigmoid  flexure,  the  summit  of 
which  when  distended  may  reach  to  the  diaphragm.  The  deformity  of  the 
colon  alluded  to  is  not  familiar  to  anatomists,  and  the  opening  supposed  to  be 
the  valve  was  of  unusual  dimensions.  The  operation  was  admirably  planned 
and  carried  out. 


Intussusception  with  Malignant  Disease. 

Dr.  Kulenkampff  {Centralhlatt  fiXr  Chirurgie,  No.  47,  1886)  reports  the 
following  case :  A  woman,  aged  thirty-nine,  had  suffered  from  partial  obstruc- 
tion of  the  bowels  with  a  bloody  discharge  from  the  anus  for  six  months.  In 
due  course  a  mass,  considered  to  be  a  polyp,  could  be  felt  in  the  rectum.  This 
proved  to  be  a  papillomatous  (and  probably  malignant)  growth  that  took 
origin  in  the  sigmoid  flexure,  and  had  led  to  an  invagination  of  that  part  of 
the  colon  into  the  rectum.  The  entire  mass,  together  with  the  intussusception, 
was  removed  through  the  rectum.  An  adherent  coil  of  bowel  was  accidentally 
wounded,  and  the  wound  was  closed  by  sutures.  Symptoms  of  obstruction 
set  in,  and  on  the  tenth  day  after  the  operation  laparotomy  had  to  be  per- 
formed and  an  artificial  anus  made  on  the  left  side.  The  patient  recovered, 
but  with  a  fecal  fistula. 


The  following  recent  papers  may  be  noted : 

"Hemorrhage  from  the  Innominate  after  Tracheotomy,"  by  Dr.  Hutton 
[Brit.  Med.  Journ.,  December  4,  1886,  p.  1102).  A  boy,  aged  one  and  a  half 
years.  Operation  for  laryngitis  of  three  weeks  standing.  Death  from  bleed- 
ing on  the  twelfth  day.  An  ulcer  was  found  on  the  anterior  wall  of  the 
trachea,  at  the  level  of  the  lower  end  of  the  tracheotomy  tube,  that  had 
opened  the  innominate  artery. 

"  Acute  Peritonitis  Treated  by  Laparotomy,"  by  John  Taylor  [Brit.  Med. 
Journ.,  December  18,  1886,  p.  1212).  Female,  aged  twenty-one.  Recurrent 
febrile  attacks  with  left  iliac  pain  following  labor.  Seven  weeks  after  labor, 
acute  general  peritonitis.  Laparotomy.  A  burst  pelvic  abscess  found.  Ab- 
scess sac  removed,  peritoneum  washed  out.     Recovery. 

"  Bacteriology  in  its  Relations  to  Surgery,"  by  Henry  Power  {Lancet,  1886, 
vol.  ii.  p.  1111).  This  paper,  delivered  as  the  Bradshawe  Lecture,  gives  a 
masterly  exposition  of  the  present  state  of  our  knowledge  on  this  subject. 
See  also  "  Microorganisms  in  Relation  to  Surgery,"  by  Dr.  Heuston  {Dublin 
Journal  of  Med.  Science,  January,  1887). 

"  Resection  of  the  Knee,"  by  M.  Lucas-Championnere  [Revue  de  Chirurgie, 
January,  1887).  A  report  of  eleven  examples  of  the  operation  performed  in 
adults.     Ten  for  tubercular  arthritis,  and  one  for  arthritis  deformans.     In  all 
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an  excellent  result  followed.     The  paper  is  illustrated  by  figures  of  the  special 
splints  and  drainage  tubes  used. 

"  Hydatids  in  Bone,"  by  Professor  Miiller  [Beitr.  zur  Klin.  Chir.  Tubingen, 
1886).  Case  of  hydatid  cyst  in  the  humerus.  An  analysis  of  forty-three 
recorded  cases,  with  a  full  account  of  the  clinical  history,  prognosis,  and 
treatment  of  this  rare  condition.     A  valuable  monograph. 

''  Extroversion  of  the  Bladder,"  by  M.  Richelot  (X'  Union  Mtdicale,  October, 
1886).  A  useful  description  of  the  procedure  known  as  "  Le  Fort's  modifica- 
tion of  Wood's  operation." 

"What  Constitutes  Malignancy?"  by  Herbert  Snow  [Lancet,  1886,  vol.  ii. 
pp.  719,  770).  The  author  enters  largely  into  the  microscopical  anatomy  of 
malignant  tumors,  and  concludes  with  these  words:  "Briefly  to  sum  up  what 
I  have  said,  the  phenomena  of  malignancy  result  from  conditions  which  irri- 
tate normal  protoplasm,  cause  it  to  proliferate  abnormally,  and  to  assume 
quasi-independent  parasitic  vitality.  These  conditions  may  be  mechanical ; 
in  a  much  larger  proportion  of  cases  they  are  neurotic." 

"Acute  Glossitis,"  by  Dr.  Totherick  [Lancet,  1886,  vol.  ii.  p.  724).  Are- 
port  of  two  cases.  The  patients  were  males,  ages  twenty-one  and  twenty- 
seven.  The  attack  appears  to  have  been  of  spontaneous  origin  in  each  instance. 
The  cases  occurred  in  the  month  of  July.  Dr.  Totherick  gives  an  account  of 
the  literature  of  the  subject  and  of  the  symptoms  of  this  rare  disease. 

"  Rupture  of  Synovial  Membrane  of  Knee,"  by  M.  Pruvost  [France  Mid., 
1886,  No.  85).  Man,  aged  forty-five,  with  gonorrhceal  rheumatism.  Great 
distention  of  knee-joint.  During  abrupt  movement  in  bed  sudden  disappear- 
ance of  swelling  and  pain.  Supposed  spontaneous  rupture  of  synovial  mem- 
brane. 

"  Traumatic  Tetanus  Cured  by  Removal  of  Cicatrix  and  the  surrounding 
Parts,"  by  Mr.  Cotterill  (Lancet,  January  1,  1887).  Man,  aged  thirty-nine, 
wound  of  thumb  with  broken  glass.  Tetanus  on  twelfth  day ;  chloral,  potass, 
bromide,  eserine,  etc.,  had  no  effect.  Scar  and  parts  around  excised  on  the 
twenty-second  day  of  the  tetanus :  immediate  improvement  and  recovery. 

"Surgical  Mishaps,"  by  Pridgin  Teale  [Lancet,  January  1,  1887).  1.  Dis- 
appearance of  tumor  after  ineffectual  attempts  at  removal.  2.  Chronic  inver- 
sion of  uterus:  attempted  taxis:  laceration  of  vagina  into  Douglas's  pouch. 
3.  Wound  of  popliteal  artery  and  vein  during  an  operation  for  necrosis. 
Recovery  without  gangrene. 

"Lipomata  of  the  Hands  and  Digits,"  by  M.  Poulet  [Eevue  de  Chir.,  1886, 
No.  8).  An  account  of  all  the  recorded  cases  of  this  rare  afiection,  and  of 
the  difficulties  in  the  way  of  diagnosis. 

"  Congenital  Dislocation  of  the  Patella,"  by  Dr.  Bessel-Hagen  {Deutsche 
med.  Wochens.,  1886,  No.  3).  Three  examples  of  this  very  uncommon  condi- 
tion, with  an  account  of  thirteen  other  recorded  cases.  The  bone  was  dis- 
placed outward.  In  some  cases  the  luxation  was  incomplete ;  in  others,  com- 
plete and  permanent ;  in  a  third  series  complete  in  the  flexed  position  only. 

"  Actinomycosis  in  Man,"  by  Dr.  Moosbrugger  ( Centralblatt  fiir  Ohirurgie, 
December  25, 1886).  An  account  of  ten  recent  cases  and  an  analysis  of  the 
details  of  no  less  than  seventy-five  recorded  examples  of  this  disease. 
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OPHTHALMOLO  G  Y. 


UNDER  THE  CHARGE  OF 

L.  WEBSTER  FOX,  M.D., 

OPHTHALMIC   SURGEON   TO   THE   GERMANTOWN    HOSPITAL,    PHILADELPHI  i. 


Extraction  of  Soft  Cataract  by  Injection. 

In  1884  Dr.  A.  McKeown  introduced  to  the  members  of  the  British  Med- 
ical Association  a  method  of  extraction  of  soft  cataract  by  intracapsular  injec- 
tion of  water.  In  the  British  Medical  Journal  for  January  15,  1887,  Charles 
G.  Lee  cites  six  cases  operated  upon  by  himself  with  highly  satisfactory 
results.  The  method  employed  is  briefly  as  follows :  The  operation  is  pre- 
ceded by  the  usual  cataract  incision  at  the  corneo-scleral  margin,  and  an  iri- 
dectomy ;  then  a  reservoir  of  water  (pure  water,  not  an  aseptical  solution)  is 
held  by  an  assistant  at  varying  heights  above  the  patient's  head,  according  to 
force  of  the  stream  desired.  A  simple  rubber  tubing  connects  the  reservoir 
with  the  terminal  which  conveys  the  fluid  to  the  parts  desired.  The  terminal 
is  introduced  well  in  the  capsule,  often  right  across  the  area  of  the  pupil  to 
the  lower  edge  of  the  iris,  or  wherever  cortical  matter  was  seen.  It  was  most 
interesting  to  watch  the  pieces  of  cortex  slowly  floating  up,  sometimes  from 
behind  the  iris  toward  the  incision,  then  to  escape  with  the  outgoing  stream. 

Dr.  Wicherkiewicz,  of  Posen,  has  adopted  the  principle,  and  Mr.  Edgar 
Browne  spoke  favorably  of  the  method  as  a  valuable  aid  in  removing  sticky 
cortex. 


Ciliary  Correction  of  Corneal  Asymmetry. 

In  Annates  cf  Oculistique  for  September  and  October,  1886,  Dr.  Georges 
Martin  brings  a  wealth  of  clinical  support  to  the  thesis  of  the  preceding  month. 
(See  The  American  Journal  of  the  Medical  Sciences  for  January,  1887,  p. 
267.)  The  most  noteworthy  practical  conclusion  is  the  author's  reconimen- 
dation  that  when  corneal  astigmatism  is  small  the  total  correction  may  be 
given  at  once,  but  if  it  is  of  a  medium  or  large  degree  it  is  best  to  begin  with 
spectacles  correcting  only  the  manifest  astigmatism,  and  as  the  ciliary  muscle 
becomes  habited  to  the  new  conditions  the  more  complete  correction  may  be 
successively  added  until  the  total  astigmatism  is  neutralized  by  the  lenses. 
This  presupposes  an  understanding  on  the  part  of  the  patient  of  the  changes 
to  be  made,  and  the  assurance  that  the  glasses  will  be  worn  without  inter- 
ruption. 

In  a  subsequent  chapter  the  author  tabulates  and  discusses  70  cases  in 
which  the  ciliary  correction  of  the  corneal  astigmatism  does  not  stop  with  the 
neutralization,  but  passes  over  into  a  condition  of  over-correction.  This,  of 
course,  rarely  happens ;  45  cases  occurring  out  of  3000  examined.  The 
extent  of  the  over-correction  runs  from  0.25  to  0.75  D. ;  though  exceptional 
instances  run  higher.  The  corneal  astigmatism  was  generally  0.25-0.5  D. 
The  ophthalmometer  is  alone  capable  of  differentiating  the  diagnosis.  If  the 
over-correction  is  a  recent  production,  the  author  advises  the  persistent  use 
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of  atropine  for  a  month;  if  this  fails  to  break  up  the  over-correction,  it  may 
be  deemed  as  permanent,  and  cylindrical  glasses  given  according  to  the  sub- 
jective examination.     For  chronic  cases  this  is  done  at  once. 


Enucleation  and  Exenteration. 

Professor  Schweigger's  lecture  before  the  Berliner  medicinischer  Gesell- 
schaft,  on  the  above  subject  is  published  in  the  Berliner  klinwche  Wochenschrift, 
of  December  13, 1886.  The  operation  of  exenteration  is  held  to  be  preferable 
to  enucleation  in  cases  where  ruptures  and  wounds  of  the  cornea  and  sclerotic 
are  of  such  a  nature  that  suppurative  choroiditis  and  atrophy  of  the  globe  are 
inevitable.  In  other  cases  of  suppurative  choroiditis  with  inflamed  and 
swollen  orbital  tissues  exenteration  is  also  advised.  In  sympathetic  ophthal- 
mitis resection  of  the  optic  nerve  is  considered  better  than  either  enucleation 
or  exenteration.  Since  1863  there  have  been  twenty-four  fatal  results  of 
enucleation,  though  none  have  happened  in  the  lecturer's  practice,  who  con- 
fesses that  he  has  resorted  to  the  hdsslichen  operation  as  little  as  possible. 
A  most  urgent  and  praiseworthy  warning  is  given  against  the  too  common 
haste  of  enucleation  in  cases  of  intraocular  tumors.  "  The  more  uncertain  the 
diagnosis,  the  quicker  is  enucleation  proceeded  with." 

The  method  of  operation  in  exenteration  is  to  divide  the  conjunctiva  at  the 
corneal  margin,  excise  the  cornea,  and  disembowel  the  globe  with  a  sharp 
spoon,  leaving  only  the  scleral  shell.  The  conjunctival  edges  are  then  sewed 
together.  The  time  required  for  healing  is  greater  than  in  enucleation.  A 
serviceable  stump  must  not  be  expected,  as  in  a  few  months  the  sclerotic  will 
atrophy  and  shrink  to  a  small  and  useless  relic. 

Parasitical  Diseases  of  the  Eye. 

Professor  Zehender's  Bowman  Lecture  before  the  meeting  of  the  Oph- 
thalmological  Society  of  Great  Britain  {The  Lancet,  Dec.  4, 1886)  reviews  those 
ocular  affections  that  are  caused  by  parasites  and  microorganisms.  Concern- 
ing Filaria  loa,  or  Guinea  worm,  the  learned  lecturer  speaks  of  it  as  only 
existing  in  the  eyes  of  negroes;  but  the  reviewer  has  been  told  by  missionaries 
that  it  infests  the  eyes  of  Europeans  living  in  western  Africa  as  well,  and  we 
now  have  a  worm  three  inches  long  taken  from  an  American  gentleman  who 
had  lived  many  years  in  Guinea.  Dr.  Reading,  of  Woodbury,  N.  J.,  removed 
the  parasite  from  the  right  eye  of  the  patient. 

Concerning  cysticerci,  it  is  incidentally  explained  why  so  many  more  cases 
are  found  in  North  Germany  than  in  more  southern  countries. "  It  is  because 
the  cysticercus  with  hooks,  the  first  stage  of  the  tapeworm  infesting  the  human 
digestive  tube,  has  its  habitat  in  the  hog,  and  pork  is  more  largely  an  article 
of  diet  in  North  than  in  South  Germany.  The  successful  extraction  of  thirty 
in  forty-five  cases  by  Alfred  Grafe,  of  Halle,  from  1877  to  1885,  is  emphasized 
as  proof  of  the  advisability  of  the  procedure;  the  opening,  preceded  by  a 
large  iridectomy  is  made  through  a  scleral  wound  just  outside  of  the  corneo- 
scleral margin. 

Of  echinococcus  hominis,  rarely  found  outside  of  Icelan»l,  there  are  at 
present  reports  of  about  forty  cases.  The  antiseptic  method  of  Lister  is  ap- 
proved,  and   phlyctenular   conjunctivitis,   purulent  ophthalmia,   trachoma, 
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saccus  lacrymalis,  ulcus  serpens,  keratitis-hypopyon,  and  keratitis-mycotica 
are  attributed  to  microorganisms. 

Concerning  trachoma,  besides  the  standard  remedies,  the  author  speaks 
approvingly  of  the  method  of  "squeezing,  cutting,  or  scratching  out  the  folli- 
cles," as  having  proved  itself  useful,  and  "  bacteriological ly  quite  correct." 

Etiology  of  Constitutional  Diseases  of  the  Eye. 

In  the  lecture  of  Tweedy  [Lancet,  January  8, 1887)  a  valuable  distinction  is 
made  as  to  the  location  of  constitutional  diseases  of  the  eye.  The  structures 
of  the  eye  as  developed  from  the  epiblast,  are  the  retina  and  the  optic  nerve, 
lens,  epidermis,  corneal  epithelium ;  those  from  the  mcsoblast  are  the  fibro- 
vascular  tissues,  cornea,  sclerotic,  iris,  choroid,  vitreous,  capsule  of  lens,  and 
muscles.  Now  it  is  held  that  the  ocular  affections  due  to  the  strumous  dia- 
thesis, localize  themselves  particularly  in  the  epiblastic  structures,  e.  g.,  the 
phlyctenular  of  the  epithelium  or  anterior  layers  of  the  cornea,  or  of  the  cir- 
cumcorneal  zone  of  the  conjunctiva.  The  same  general  class  of  structures  is 
shown  by  inflammations  dependent  upon  neuropathic  causes,  as  diseases  of 
the  fifth  nerve,  or  herpes;  the  corneal  implication  is  superficial.  But  in 
hereditary  syphilis  the  mesoblastic  structures  are  selected,  and  in  particular 
the  deeper  layers  of  the  cornea,  the  iris,  etc.  Since,  now,  drugs  seem  to  have 
also  a  selective  affinity  for  special  tissue  elements,  the  suggestion  follows  that 
with  the  advance  of  therapeutic  science,  this  distinction  above  bespoken  will 
serve  as  a  key  to  a  rational  progress  in  the  treatment  of  ocular  diseases. 

Neuro-retinitis  and  Chronic  Bright's  Disease. 

In  the  Transactions  of  the  Am.  Oph.  Sac,  1886,  Dr.  Charles  Stedman 
Bull  gives  a  careful  and  thorough  analysis  of  103  cases  of  Bright's  disease, 
with  the  retinal  manifestations,  extending  over  a  space  of  thirteen  and  a 
half  years,  and  constituting  about  20  per  cent,  of  the  total  of  such  cases  under 
his  care  during  this  period.  The  80  per  cent,  not  bespoken  are  the  cases 
whose  history  subsequent  to  the  first  examinations  was  not  recorded;  all  cases 
due  to  scarlet  fever  or  pregnancy  were  excluded. 

The  vision  was  improved  by  treatment  in  32  cases  (31.5  per  cent.),  but  the 
visual  improvement  (or  relapse)  was,  as  a  rule,  dependent  on  the  changes  of 
the  renal  disease.  There  were  46  retinal  hemorrhages  of  both  eyes,  and  in 
23  patients  the  hemorrhages  occurred  in  single  eyes.  In  some  cases  there 
was  papillitis,  without  the  characteristic  retinal  exudation,  though  the  exuda- 
tion appeared  later,  not  necessarily  stellate,  however.  Diminution  of  the 
calibre  of  the  jetinal  arteries  was  not  constant.  Absorption  of  the  stellate 
exudation  was  never  observed,  however  great  the  improvement  of  vision 
[the  Reporter,  however,  has  observed  such  absorption  in  some  cases].  The 
author  thinks  no  case  of  chronic  interstitial  nephritis  is  ever  cured  after 
cardiac  hypertrophy  and  neuro-retinitis  has  set  in.  Attention  is  called  to  the 
unfavorable  prognosis  in  these  cases :  Of  the  103  patients,  86  (over  50  per 
cent.)  died  within  one  year  after  the  first  examination,  and  18  within  the 
second  year ;  of  the  103,  only  17  survived  at  the  time  of  reporting.  Dr. 
Gruening,  in  the  following  discussion,  stated  that  out  of  over  100  cases  of  his 
own,  none  lived  over  two  years  after  the  diagnosis  of  retinitis  albuminurica 
had  been  made. 
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Origin  of  Choroiditis  Disseminata. 
In  his  address  before  the  Section  of  Ophthalmology,  at  the  annual  meeting 
of  the  British  Medical  Association,  in  Brighton  {British  Medical  Journal,  Jan. 
15, 1887),  Mr.  Jonathan  Hutchinson  finds  reason  to  believe  in  the  non- 
syphilitic  origin  of  certain  cases  of  disseminated  choroiditis.  The  conclusions 
reached  are  these : 

1.  That  concussion  of  the  eyeball  may  produce  choroiditis,  but  limited  to  the 
eye  injured. 

2.  That  binocular  choroiditis  disseminata  may  arise  independently  of  syph- 
ilis in  association  with  disorders  of  the  nervous  system,  especially  of  the 
intellect. 

3.  That  young  men  are  liable  to  a  peculiar  form  of  hemorrhagic  choroiditis, 
not  dependent  on  syphilis,  producing  results  indistinguishable  from  the 
syphilitic  forms. 

4.  That  there  are  yet  other  unclassifiable  forms  of  disseminated  choroiditis 
whose  results  resemble  those  of  syphilis,  but  where  no  such  disease  can  be 
reasonably  suspected. 

It  was,  of  course,  admitted  by  the  lecturer  that  in  nine  cases  out  of  ten  the 
choroiditis  was  due  to  syphilis,  acquired  or  inherited.  The  discussion  following 
the  lecture  was,  in  general,  in  accord  with  the  above  conclusions.  Every 
speaker  seemed  to  take  it  for  granted  that  the  existence  of  interstitial  keratitis 
is  absolutely  conclusive  as  to  the  presence  of  syphilis,  an  opinion  we  think 
also  open  to  doubt.  That  disseminated  choroiditis  may  arise  without  syphilis 
seems  to  us  beyond  question. 


The  Amblyopia  of  Squint. 

Dr.  0.  F.  Wads  WORTH  {Boston  Med.  and  Surg.  Journal,  January  29,  1887) 
reviews  the  literature  of  the  theory  of  amblyopia  ex  anopsia,  and  from  his  own 
cases  he  concludes  against  the  proposition  that  the  amblyopia  of  strabismus 
is  caused  by  the  ocular  deviation.  Three  arguments  have  been  relied  on  by 
the  upholders  of  this  theory : 

1.  That  with  no  abnormality  of  the  fundus  or  field,  there  is  defective  vision 
of  the  macula ; 

2.  That  a  visual  defect  of  like  character  is  rarely  found  without  squint ;  and, 

3.  That  the  amblyopic  squinting  eye  improves  in  vision  after  tenotomy, 
disproving  the  congenital  origin  of  the  amblyopia. 

Concerning  the  first  point,  Dr.  Wadsworth  finds  that  the  vision  of  57  cases 

of  convergent  strabismus,  taken  from  his  note-books,  show  an  acuity  of  at 

14  14 

least  from  — ;  to  in  the  squinting  eye,  a  result  considered  not  below 

what  commonly  happens  in  non-squinting  eyes.  As  to  the  second  point,  15 
cases  of  amblyopia  are  adduced  existing  in  non-squinting  eyes,  and  without 
abnormality  of  appearance.  Referring  to  the  third  argument,  a  faulty  pre- 
vious examination  is  believed  to  explain  the  supposed  improvement  after 
tenotomy :  "  When  vision  has  been  exhaustively  tested  before  tenotomy,  no 
real  improvement  is  found  after  it."  There  is  one  important  fact  that  might 
have  been  adduced  by  Dr.  Wadsworth  in  disproof  of  the  commonly  accepted 
theory  that  amblyopia  follows  disuse,  and  that  is  the  very  common  one  that 
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no  amblyopia  results  from  even  long-continued  disuse  in  cataract.  The 
reviewer  removed  the  lenses  in  a  case  of  congenital  cataract  of  sixty  years' 
standing,  with  an  immediate  resultant  perfection  of  vision  as  to  acuity,  colors, 
and  refraction,  where  before  was  only  perception  of  difference  between  day 
and  night.  It  is  true  that  there  is  this  possibility  of  difference  between 
cataract  and  strabismus,  if  the  matter  be  looked  at  from  the  standpoint  of  the 
accepted  theory  of  amblyopia  ex  anopsia,  and  that  is,  that  in  cataract  the  mind 
seeks  to  preserve  the  possibility  of  vision,  whilst  in  the  other  case  it  seeks  to 
neglect  and  quench  the  function.  The  latter  idea  would  api)ear  to  some  too 
volatile,  while  to  others  it  would  seem  a  support  capable  of  bearing  much 
weight. 

A  Contribution  to  the  Doctrine  of  Retinal  Glioma. 

Freitel  gives  a  very  minute  description  {Archiv  f.  OphthaL,  xxxii.  1), 
clinical  and  microscopic,  of  a  case  of  retinal  glioma,  from  which  it  appears 
at  least  to  be  improbable  that  the  glioma  cells  spread  in  this  particular  case 
from  the  primary  tumor  by  way  of  the  perivascular  lymph-sheaths  to  the 
small  disseminated  metastatic  patches  in  the  nerve-fibre  layer.  Freitel  thinks 
that  the  spontaneous  power  of  locomotion  of  the  tumor  cells  plays  a  very 
unimportant  part  in  the  heteroplastic  dissemination  of  neoplasms  in  the 
interior  of  the  eye.  On  the  other  hand,  he  thinks  that  the  mode  of  origin 
of  the  metastases  in  the  vitreous  which  are  so  often  met  with,  may  be  more 
readily  explained  by  assuming  that  the  glioma  was  developed  in  intrauterine 
life,  when  the  vitreous  was  still  vascular,  and  that  the  foetal  vessels  of  the 
vitreous  form  the  paths  by  which  the  glioma  cells  entered  the  vitreous.  In 
the  case  presented  by  Freitel,  the  growth  was  probably  at  birth  smaller  in  the 
right  eye  than  in  the  left  eye,  and  grew  very  slowly. 
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Defective  Hearing  in  Railroad  Operatives,  in  Relation  to  the 
Safety  of  the  Travelling  Public. 

Dr.  Liohtenberg,  of  Budapesth  [Congress  of  Naturalists,  Berlin,  1886),  has 
endeavored  to  show  the  importance  of  good  hearing  in  railroad  operatives, 
and  also  to  demonstrate  that  locomotive  engineers  and  firemen  are  liable  to 
various  ear-diseases  in  consequence  of  their  exposing  employment.  He 
speaks  of  the  paucity,  and  unimportance  of  optical,  in  comparison  to  acoustic 
signals  (in  Germany?).  The  writer  examined  250  railway  operatives  and 
found  92 — i.  e.,  36.8  per  cent. — affected  with  aural  diseases.  32  cases  were 
catarrhal  in  form,  3  were  of  labyrinthine  disease,  and  in  36  instances  the 
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disease  had  located  in  the  external  auditory  canal.  He  then  alluded  to  the 
statistics  of  railway  accidents  and  claimed  that,  in  view  of  the  importance  of 
the  acoustic  signals  and  the  frequency  of  their  occurrence,  and  also  in  view  of 
the  frequency  of  aural  diseases  in  the  operatives,  railway  accidents  occur  very 
probably  as  a  consequence  of  defective  hearing  in  the  railway  employes. 


Epileptiform  Symptoms  from  Disease  of  the  Ear. 

Dr.  Trautmann,  of  Berlin  ( Congress  of  Naturalists,  Berlin,  1886),  has  re- 
lated a  case  of  exudative  inflammation  in  the  middle  ear,  in  a  girl,  three 
years  old,  in  whom  there  also  ensued,  as  a  consequence,  epileptiform  manifes- 
tations followed  by  peculiar  paroxysms  of  another  kind.  The  latter  consisted 
in  the  falling  of  her  head  on  her  breast,  unconsciousness  for  about  one  minute, 
then  a  deep  inspiration  and  again  consciousness.  Several  months  later.  Dr. 
Trautmann  discovered  unsteadiness  of  gait  and  uncertainty  of  speech,  but  no 
other  motor  or  sensory  disturbances.  Both  membranse  were  retracted  and  in 
the  left  tympanic  cavity  there  was  a  copious  exudation.  Paracentesis  was 
performed  and  was  followed  by  irrigation  through  the  catheter.  Shortly 
after  the  operation  one  of  the  above  named  attacks  occurred,  but  after  that 
they  ceased  to  appear.  It  is  held  that  the  exudation  was  the  cause  of  the  epi- 
leptiform symptoms  in  this  case.  The  writer  expresses  the  opinion  that  in 
such  cases  of  exudation  in  the  middle  ear,  which  occur  with  violent  symp- 
toms, and  in  which  death  may  ensue  in  consequence  of  meningitis,  infectious 
elements  underlie  the  disease.  He  further  claims  that  such  cases  occur  often 
simultaneously  in  several  members  of  a  family,  and  at  a  time  when  naso- 
pharyngeal catarrh  is  prevalent.  The  treatment  in  such  cases  consists  in  a 
prompt  paracentesis  of  the  membrana  tympani  and  evacuation  of  the  exuda- 
tion from  the  drum-cavity. 

The  Action  of  Pilocarpine  upon  the  Mucous  Membrane  of  the 

Tympanic  Cavity. 

W.  KosEGARTEN,  of  Kiel  (Archivf.  Ohrenh.,  Bd.  24,  1886),  has  found,  con- 
trary to  the  experience  of  Politzer,  that  treatment  by  pilocarpine  is  useful  in 
cases  of  chronic  dry  catarrh  of  the  middle  ear,  complicated  by  affections  of 
the  labyrinth.  Good  results  cannot  be  accomplished  by  a  few  injections,  but 
rather,  if  success  in  these  chronic  processes  is  to  be  obtained,  a  continued 
repetition  of  the  injections  must  be  maintained  for  at  least  six  weeks.  The 
best  results  have  been  obtained  when  the  treatment  has  been  carried  out  for 
three  months.  The  rule  has  been  to  make  a  daily  injection  of,  on  the  average, 
one  centigramme  of  pilocarpine.  In  those  cases  in  which  the  treatment  ex- 
tended over  three  months,  the  injections  were  omitted  every  seventh  day.  In 
cases  presenting  a  transparent  membrana  tympani,  and  also  in  one  instance 
of  large  perforation  of  the  membrana,  in  which  there  had  been  a  chronic 
purulent  process,  there  was  visible  an  intense  congestion  of  the  mucous 
membrane  of  the  drum-cavity  and  of  the  membrana  after  each  injection  of 
pilocarpine,  and  sometimes  a  secretion  was  observed  to  take  place  in  the  middle 
ear.  Upon  these  occurrences  the  author  based  his  suppositions,  that  there 
occurs  gradually  in  this  treatment  a  loosening  of  the  stiff  •tissues,  together 
with  a  moistening  and  softening  of  the  adhesions,  and  thus  the  rigid  con- 


566  PEOGRESS    OF    MEDICAL    SCIENCE. 

ducting  apparatus  of  the  ear  is  made  more  readily  vibratile  again.  It  is 
claimed  that  even  in  cases  of  retained  exudation  absorption  may  occur,  as 
was  very  evident  in  one  case  in  which  a  previously  very  white  and  opaque 
membrana  become  normal  in  color  and  transparency  during  the  treatment. 

The  Possibility  of  Recognizing  by  the  form  of  the  Skull  Certain 
Topographical  Features  of  Importance  in  the  Temporal  Bone. 

Dr.  Otto  Koerner,  of  Frankfort-on-the-Main  {Archiv  /.  Ohrenh.,  1886, 
Bd.  24,  S.  67  and  68),  maintains,  by  reason  of  his  examinations  of  sixty  skulls, 
that  it  is  possible  to  locate,  from  observation  of  the  external  configuration  of 
the  skull,  certain  important  points  in  its  internal  structure,  especially  the 
position  of  the  middle  fossa  of  the  skull  and  sigmoid  sulcus.  The  "  index  of 
the  skull"  is  expressed  by  a  quotient  obtained  by  dividing  the  distance 
between  the  bridge  of  the  nose  and  the  most  prominent  point  of  the  occiput 
by  the  distance  between  the  parietal  protuberances.  This  index  varies  from 
1.55  centimetres  in  dolichocephalic  crania  to  1.07  centimetres  in  the  brachy- 
cephalic.  From  tables  presented,  it  appears  that  the  floor  of  the  middle  fossa 
of  the  skull  in  the  dolichocephalic  lies  higher  above  the  external  porus  acus- 
ticus  and  the  spina  supra  meatum  than  in  the  brachy-cephalic  skulls. 

Respecting  the  transverse  sinus,  it  is  shown  that  it,  on  the  average,  extends 
further  outward  and  forward  into  the  mastoid  process  in  the  brachy-cephalic 
than  in  the  dolichocephalic  skull.  Independently  of  the  form  of  the  skull,  this 
sinus  lies  further  outward,  on  the  average,  on  the  right  than  on  the  left  side. 
The  sinus  wall  was  of  equal  thickness  on  each  side  in  ten  per  cent,  of  the 
cases,  and  thinner  on  the  right  side  in  seventy-seven  per  cent.,  and  thinner 
on  the  left  side  in  thirteen  per  cent. 

The  practical  application  of  these  facts,  so  far  as  concerns  the  operation 
for  opening  the  mastoid,  requires  that  the  smaller  the  "  cranial  index  "  is,  the 
further  forward  the  ojjening  should  be  made  in  the  mastoid.  In  adult  skulls, 
with  a  cranial  index  of  1.3  centimetres  and  under,  it  will  be  necessary, 
when  possible,  to  operate  in  front  of  the  line  of  attachment  of  the  auricle, 
especially  when  the  right  antrum  must  be  reached.  In  infants  and  little 
children,  as  is  well  known,  a  dangerous  position  of  the  transverse  sinus  does 
not  occur. 


The  Question  of  Trephining  the  Mastoid  Process. 

After  an  elaborate  paper  on  the  "  Diagnosis  and  Treatment  of  Acute  and 
Chronic  Purulent  Inflammation  of  the  Middle  Ear-tract,  and  their  Compli- 
cations," based  on  2366  cases  selected  from  over  20,000  cases  seen  in  private 
and  hospital  practice.  Dr.  Samuel  Sexton,  of  New  York,  considers  as  fol- 
lows the  question  of  trephining  the  mastoid  {Transactions  of  the  American 
Otological  Society,  July  20,  1886). 

For  purposes  of  drainage  of  the  middle-ear  tract,  he  favors  keeping  open 
the  outlet  through  the  tympanum  into  the  canal  rather  than  through  the  cor- 
tex of  the  mastoid.  He  further  holds  that  there  can  be  no  necessity  for  this 
latter  operation,  so  long  as  relief  is  obtained  by  evacuation  of  purulent  matter 
from  the  mastoid  region  through  the  more  natural  channel  of  the  tympanum, 

"The  lower  mastoid  cellules,  when  the  seat  of  purulent  inflammation,  dis- 
charge into  the  antrum  when  the  passage  is  unobstructed,  otherwise  through 
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the  posterior  wall  of  the  external  auditory  canal,  or  the  cortex  of  the  mastoid 
process."  From  his  observation,  Dr.  Sexton  believes  that  perforative  caries 
takes  place  in  the  former  quite  as  often  as  in  the  latter  situation.  "  In  external 
periostitis  the  posterior  wall  of  the  canal  is  perhaps  more  frequently  affected 
than  the  cortex  of  the  mastoid  process."  Were  there  any  indications  to  guide 
the  surgeon  in  the  detection  of  pent-up  secretions  in  the  cellules  of  the  mas- 
toid before  a  sinus  had  announced  the  fact,  Dr.  Sexton  says  he  would  not 
hesitate  to  perforate  healthy  tissues  in  order  to  relieve  the  patient ;  but  he  is 
unaware  of  such  indications.  Where  an  inflammatory  process  has  caused 
destruction  of  the  cortex  of  the  mastoid,  the  sinus  should  be  kept  open,  and 
even  enlarged,  by  cutting  or  chiselling  if  necessary,  remembering' in  such 
riianipulations  that  the  cranial  fossa  is  only  separated  from  the  cellular  struc- 
ture by  a  more  or  less  thin  shell  of  bone.  Special  efforts  to  retain  such  an 
opening  need  not  be  made  after  drainage  is  established  through  the  natural 
channel — the  external  auditory  canal.  Dr.  Sexton  has  never  been  convinced 
that  ''any  advantage  accrues  from  any  trephining  operations  which  open  up 
only  the  healthy  cellular  structure  of  the  mastoid  process,  nor  of  the  advan- 
tages, claimed  by  some  writers,  to  have  taken  place  on  thus  carrying  a  canal 
from  the  cortex  into  the  dense  hypertrophied  mass  produced  by  previous 
inflammation  of  the  cellules." 

Schwartze's  indications  for  trephining  the  mastoid  are  considered  in  order, 
and  rejected  by  Dr.  Sexton  as  untenable. 

"Of  the  first  indication  it  cannot  be  admitted  that  'oedema,  pain,  and  fever' 
are  pathognomonic  of  'acute  inflammation  of  the  mastoid  cells  with  retention 
of  pus,'  nor  can  the  surgeon  rely  upon  an  incision  over  the  mastoid,  or  in 
applications  alone  to  relieve  inflammation  of  the  cellules,  even  though  the 
above  symptoms  were  accepted  as  pathognomonic  of  this  condition." 

"As  regards  the  second  indication,  'intermittent  swelling,'  it  is  of  frequent 
occurrence  where  drainage  from  the  tympanum  is  interrupted  by  the  closure 
of  a  sinus  from  the  cellules  of  the  mastoid,  or  by  clogging  up  of  a  tract  of  a 
dissecting  tympano-mastoid  abscess.     It  does  not  'threaten  life.'  " 

The  third  indication  refers  to  matter  seeking  to  escape  from  the  cellules 
into  the  external  auditory  canal.  Instead  of  liberating  this  where  it  presents, 
Schwartze  proposes  to  establish  an  opening  through  the  mastoid  process. 
Here  it  is  urged  by  him  to  operate  "  without  hesitation "  if  "brain-symptoms" 
are  noticed.  In  other  words,  if  the  symptoms  are  severe,  open  the  mastoid 
cells  for  the  liberation  of  purulent  matter  which  is  presenting  on  the  superior 
wall  of  the  external  auditory  canal."  One  of  Dr.  Sexton's  cases.  Case  V.,  in 
the  article  under  consideration,  presented  nearly  all  the  so-called  vital  indi- 
cations of  Schwartze  for  opening  the  mastoid.  "All  of  these  symptoms,  how- 
ever, yielded  upon  the  establishment  of  drainage  through  a  free  opening  into 
the  posterior  superior  wall  of  the  canal  where  pointing  was  most  prominent." 

Schwartze's  vital  indication  is  based  on  "symptoms  of  brain-irritation  "  in 
chronic  suppuration.  "This  is  tantamount,"  in  Dr.  Sexton's  opinion,  "to 
recommending  the  trephining  operation  on  the  mastoid  process  for  threat- 
ened pachymeningitis."  Where  periostitis  interna  is  suspected  of  having 
reached  the  cellules,  it  has  been  Dr.  Sexton's  experience  that  drainage  of  the 
middle-ear  tract  can  be  best  maintained  through  the  natifral  channel  of  the 
tympanum,  and  adherence  to  this  plan  of  treatment  has  never  been  attended 
with  fatal  results  in  his  hands.     "Trephining  into  the  mastoid  for  threatened 
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pachymeningitis  in  this  manner  could  only  be  regarded  as  warrantable  sur- 
gery at  an  early  stage,  when  unfortunately  no  sure  pathognomonic  symptoms 
are  recognizable."  The  expressions  "threaten  life,"  "brain  symptoms," 
"symptoms  of  cerebral  irritation,"  and  the  like,  are  regarded  as  too  frequently 
used  in  this  connection,  as  untenable  assumptions,  and  misleading,  and,  when 
accepted  too  confidently,  as  "tending  to  increase  the  importance  of  miscon- 
ceived indications,  rather  than  the  establishment  of  sound  surgical  principles." 

Eecently  Described  Anatomy  of  the  Ear. 

Prof.  Gruber,  of  Vienna  {Congress  of  Naturalists,  Berlin,  September,  1886), 
has  made  some  discoveries  in  the  anatomy  of  the  region  of  the  round  window. 
He  shows  that  the  prevailing  view  that  the  labyrinth  has  but  two  commun id- 
eations with  the  tympanic  cavity,  viz.,  by  means  of  the  round  and  the  oval 
windows,  is  not  correct.  He  then  demonstrates  that  the  vestibule  and  the  upper 
passage  in  the  cochlea  have  a  further  means  of  communication  with  the  floor 
of  the  tympanic  cavity,  by  means  of  a  chink,  which  can  be  found  in  the  niche 
of  the  round  window.  In  fresh  preparations  this  chink  is  filled  by  the  begin- 
ning of  the  ductus  cochlearis,  which  is  covered  below  by  the  membrane  lining 
the  niche  of  the  round  window.  A  fine  bristle  can,  in  a  normal  specimen,  be 
passed  with  ease  from  the  niche  of  the  round  window  into  the  vestibule,  where 
it  can  be  plainly  seen  after  the  removal  of  the  stirrup  bone  from  the  oval 
window.  The  importance  of  this  fact  in  its  physiological,  pathological,  and 
therapeutic  bearing,  is  dwelt  upon,  and  it  is  claimed  that,  in  a  clinical  sense, 
the  niche  of  the  round  window  should  receive  the  greatest  consideration. 

Primary  Disease  of  the  Cochlea  Ending  in  Necrosis. 
Dr.  Trautmann,  of  Berlin  [Congress  of  Naturalists,  Berlin,  September, 
1886),  has  described  a  case  of  the  above  nature,  the  only  analogue  of  which 
he  has  found  described  in  Schwartze's  book.'  The  patient,  a  man  forty-five 
years  old,  was  attacked,  apparently,  by  violent  meningitic  symptoms.  In  six 
weeks  a  perforation  of  the  membrana  tympani  occurred,  granulations  formed 
in  the  auditory  canal,  and,  finally,  the  necrotic  cochlea  was  thrown  out.  The 
malady  ended  in  recovery,  excepting  that  the  face  remained  paralyzed,  and 
the  deafness  was  absolute. 


Affections  of  the  Labyrinth  from  Cerebro-spinal  Meningitis. 

Dr.  Steinbrugge,  of  Giessen  ( Congress  of  Naturalists,  Berlin,  September, 
1886),  gave  an  account  of  two  cases  of  deafness  due  to  cerebro-spinal  menin- 
gitis, occurring  in  his  own  practice.  One  of  these  occurred  suddenly ;  the 
other,  more  insidiously.  The  intra-labyrinthine  structures  are  destroyed  in 
this  disease  in  a  peculiar  way,  according  to  this  observer.  He  claims  that  in 
this  destructive  process  there  may  be  distinguished  two  stages,  viz.,  first  the 
purulent  inflammation,  and  then  the  necrotic  process.  The  latter  is  the  direct 
result  of  the  action  of  the  blood-poison  upon  the  small  vessels  in  the  perios- 
teum of  the  semicircular  canals.  The  occurrence  of  stasis  and  thrombosis 
in  these  vessels  is  the  cause  of  destruction  of  the  periosteum  and  the  mem- 
branous labyrinth-structures  fastened  to  it.  The  necrosis,  however,  is  not  the 
result  of  the  purulent  inflammatory  process,  but  is  a  primary  process,  and 

1  Lehibuch  tier  Chirurgischeu  Krankheiteu  des  Ohres,  p.  370. 
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thus  are  explained  the  early  occurrence  and  irremediable  persistence  of  deaf- 
ness in  many  cases  of  cerebro-spinal  meningitis. 

Destruction  of  tissues  by  pus  is  chiefly  accomplished  mechanically,  as  soon 
as  the  latter  has  accumulated  in  considerable  quantity.  For  example,  it  is 
shown  that  small  masses  of  pus  in  the  neighborhood  of  the  facial  nerve,  and 
among  its  fibres,  can  occur  without  producing  symptoms  of  paralysis ;  while 
larger  quantities  of  pus,  by  pushing  apart  the  fibres  of  the  acoustic  nerve 
seem  to  destroy  it,  as  shown  by  one  of  Steinbriigge's  cases.  The  new  forma- 
tions of  connective  tissue  must  be  regarded  as  a  more  advanced  stage  of 
labyrinth  disease. 

Attention  is  called  to  the  peculiar  state  of  the  temperature  in  cases  of  spo- 
radic cerebro-spinal  meningitis.  Notwithstanding  the  purulent  inflammation 
of  the  meninges,  and  the  considerable  labyrinthine  destructions,  the  temper- 
ature may  be  only  temporarily  elevated,  and  then,  for  long  intervals,  entirely 
normal,  when  either  recovery  may  take  place,  or  a  relapse  with  fatal  issue 
may  ensue. 

In  the  discussion  which  followed,  Dr.  Barth,  of  Berlin,  called  attention  to 
the  fact  that  in  meningitis  consequent  upon  purulent  otitis,  the  temperature 
may  be  normal  or  "subnormal,"  for  one  or  two  weeks  before  death,  then  sud- 
denly, perhaps,  at  the  moment  of  death,  it  rises.  Therefore,  if  with  this  low 
temperature,  the  other  symptoms  do  not  improve,  the  prognosis  must  be  very 
guarded,  perhaps  unfavorable.  The  question  whether  this  phenomenon  is 
due  to  irritation  of  a  temperature  centre,  or  to  other  causes,  remains  yet  an 
open  one.  Schwarze,  of  Halle,  stated  that  meningitis  from  otitis  rarely  proves 
fatal,  without  a  temperature  in  excess  of  38°  C.  (100.1°  F.) — Archivf.  Ohrenh., 
Bd.  24,  S.73,  1886. 

Pathology  of  Otitis  Interna. 

Habermann,  having  made  a  post-mortem  examination  of  the  right  tem- 
poral bone  of  a  boy  who  died  of  cerebro-spinal  meningitis,  gives  the  follow- 
ing result  of  his  investigation  {Zeitschrift  f.  Heilkunde,  Bd.  7,  Prag,  1886,  and 
Archivf.  Ohrenheilk.,  Bd.  24,  Nov.  1886).  The  membrana  tympani  was  gray, 
dull,  and  flattened.  The  jugular  fossa  was  deep,  containing  a  blood-clot,  to 
which  there  was  attached  a  pale  brown  thrombus,  2.5  cm.  long,  which  had 
originated  in  the  inferior  petrosal  sinus.  In  the  orifice  of  the  aquseductus 
cochleae,  there  was  seen  a  plug  of  thick  yellow  pus,  which  extended  further 
into  the  aqueduct.  The  acoustic  nerve  was  pale,  and  the  greater  petrosal 
nerve  was  highly  ansemic.  The  mucous  membrane  over  the  ossicles  was  some- 
what thickened  and  pale.  The  floor  of  the  tympanic  cavity  was  very  thin. 
The  microscopic  examination  showed  that  the  acoustic  nerve  in  the  inner 
auditory  canal  was  surrounded  by  pus,  and  infiltrated  with  inflammatory  pro- 
ducts. Granulation  tissue  was  discovered  in  the  coarser  trabeculae  of  the 
endoneurium,  and  a  similar,  though  less  intense  condition,  was  found  in  con- 
nection with  the  facial  nerve.  The  fibres  of  the  dura  mater  in  the  inner 
auditory  canal  were  found  infiltrated  by  inflammatory  products,  and  the 
bone  from  this  point  was  extensively  softened,  containing  sinuses,  between 
which  were  osteoblasts.  The  thin  plate  of  bone  which  separat*  s  the  vestibule 
from  the  internal  auditory  meatus  was  wanting,  its  place  being  occupied  by 
infiltrated  periosteum.      The  entire  cavity  of  the  cochlea  was  filled  with 
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granulation  tissue,  which  at  some  points  had  assumed  the  appearance  and 
character  of  connective  tissue,  excepting  the  modiolus  with  the  canalis  gan- 
glionaris,  a  part  of  the  partition  between  the  upper  and  middle  passage,  and 
some  traces  of  the  lamina  spiralis,  which  were  still  present,  but  all  the  rest 
of  the  cochlear  contents  had  been  destroyed  by  suppuration.  The  aquseductus 
cochleae  toward  the  cranial  cavity  was  filled  with  pus;  toward  the  vestibular 
canal  it  was  occupied  by  granulation  tissue.  The  vestibule  and  the  semi- 
circular canals  were  affected  like  the  cochlea,  the  circular  ligament  about  the 
oval  window  was  partly  destroyed  by  granulation  tissue,  and  the  membrane 
of  the  round  window  was  thickened.  The  changes  in  the  middle  ear  were 
only  slight. 


DISEASES    OF    THE    LARYNX    AND    CONTIGUOUS 

STRUCTURES. 


UNDER  THE  CHARGE  OF 

J.  SOLIS-COHEN,  M.D., 

PROFESSOR  OP  DISEASES  OF  THE  THROAT  AND   CHEST,  PHILADELPHIA  POLYCLINIC. 


The  Journal  of  Laryngology  and  Rhinology. 
English-reading  physicians  will  heartily  welcome  a  journal  which,  under 
the  direction  of  Dr.  Morell  Mackenzie,  aims  to  give,  in  their  vernacular, 
succinct  but  sufficiently  full  abstracts  of  whatever  is  worth  knowing  in  current 
laryngological  literature.  Dr.  R.  Norris  Wolfenden  is  associated  in  the  edi- 
torial management,  and  the  list  of  collaborators  includes  a  number  of  well- 
known  names,  America  being  ably  represented  by  Dr.  J.  N.  Mackenzie,  of 
Baltimore.  The  first  number  is  a  good  one,  and  the  journal  will  have  the 
cordial  wishes  of  the  profession  for  its  success. 

The  Laryngitis  of  Typhoid  Fever. 
Dr.  Paul  Koch,  of  Luxembourg  {Contribution  a  V etude  du  laryngo-typhtis) , 
sums  up  the  result  of  his  studies  and  personal  observation  as  follows : 

1.  There  is  a  true  laryngo-typhus.  It  always  coincides  with  the  acute 
period  of  the  general  malady. 

2.  If  the  symptoms  of  laryngeal  stenosis  become  manifest  during  the 
period  of  reconvalescence  from  typhoid  fever,  they  are  the  expression  of  the 
perichondritis  which  in  general  is  manifested  in  acute  maladies  of  long 
duration. 

3.  Operation  is  indicated  as  soon  as  the  symptoms  of  laryngeal  stenosis 
become  disquieting. 

4.  Tracheotomy  should  always  be  performed  low  down,  so  as  to  avoid  the 
cricoid  region. 

5.  It  requires  patience  to  abandon  these  perilaryngites  and  perichondrites 
to  their  natural  course,  which  is  very  long,  without  wishing  to  hasten  definitive 
recovery. 

6.  If,  after  definitive  recovery,  the  patient  cannot  dispense  with  the  canula, 
there  is  plenty  of  time  to  employ  mechanical  treatment  by  the  two  routes 
open  ;  and,  should  this  not  succeed,  to  practise  a  resection  of  a  portion  of  the  j 
larynx. 
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The  same  author  reports  a  case  of  laryngeal  stricture  consecutive  to  typhoid 
fever,  cured  nine  years  later  by  tracheotomy  and  incandescent  destruction  of 
an  interfering  fold  of  laryngeal  mucous  membrane. 


Submucous  Injection  of  Lactic  Acid  in  Laryngeal  Tuberculosis. 

Dr.  George  W.  Major,  of  Montreal  ( Canada  Medical  and  Surgical  Journal, 
Dec.  1886),  reports  his  favorable  experience  with  this  method  of  treatment, 
originated  by  Hering,  of  Warsaw,  and  subsequently  adopted  by  Krause,  of 
Berlin,  who  first  introduced  the  superficial  application  of  lactic  acid  into  the 
therapeutics  of  tuberculosis  of  the  larynx.  The  instrument  employed  is  on 
the  principle  of  the  hypodermatic  syringe,  the  needle  being  of  proper  length 
and  curve  to  permit  of  ready  manipulation.  The  strength  of  the  solution 
employed  varies  from  twenty  to  eighty  per  cent.,  the  quantity  injected  being 
from  five  to  ten  minims.  Should  a  slough  form  at  the  point  of  puncture, 
active  treatment  is  to  be  suspended,  but  recourse  may  be  had  meanwhile  to 
-spray  of  a  weaker  solution.  On  separating,  the  slough  leaves  a  healthy 
granulating  surface,  which  completely  heals  in  a  few  days.  The  method  is 
especially  efficacious  in  the  early  stages  of  the  disease,  that  of  submucous 
infiltration,  characterized  by  the  pyriform  tumefaction  of  the  aryteno-epiglot- 
tidean  folds. 


ECCHONDROSES  AND  EXOSTOSES  OF  THE  LaRYNX. 

M.  Henry  Berto YE  (Lyons),  in  a  reprint  from  the  Annales  des  mal.  de 
Voreille  et  du  lar.,  collates  recorded  cases  and  adds  a  personal  observation. 
His  patient  was  a  man,  forty-two  years  of  age,  who  died  of  pulmonary  com- 
plications seven  days  after  tracheotomy.  The  tumor,  which  occupied  nearly 
the  entire  right  side  of  the  internal  face  of  the  cricoid  cartilage,  was  hemi- 
spherical in  shape,  and  histologically  resembled  hyaline  cartilage  undergoing 
ossific  chano-e. 


Peroxide  of  Hydrogen  in  Whooping-cough. 

Dr.  B.  W.  Kichardson  [Asclepiad,  No.  13)  has  treated  nine  cases  of  whoop- 
ing-cough, six  males  and  three  females,  with  peroxide  of  hydrogen  exclu- 
sively ;  giving  a  fluiddrachm  of  the  ten  volume  solution  five  or  six  times 
daily.  He  has  not  seen  equally  good  results  from  any  other  treatment,  except 
change  of  air.     He  uses  the  following  formula : 

"  Hydrogen  peroxide  (10  vols,  strength)         .        .        .     3yj. 

Glycerine,  pure 3iv. 

Water,  distilled to  ,^iij. — Mix. 

To  make  a  solution  of  three  fluidounces,  of  which  let  half  a  fluidounce  be 
taken  in  a  wine-glass  of  water,  as  directed." 

When  there  is  stridulous  spasm,  he  substitutes-  ozonic  ether,  3ij,  for  the 
solution  of  the  peroxide,  or  adds  it  to  the  mixture. 


Epileptiform  Seizures  from  Post-nasal  Polypus. 

To  the  few  instances  on  record  of  convulsions  apparently  epileptic,  due  to 
reflex  irritation  from  nasal  polypi,  is  to  be  added  a  case  reported  by  Dr. 
B.  W.  Richardson,   in   the    Asclepiad,   No.   13,   1887.      A   married   lady. 
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aged  thirty-four,  not  at  all  hysterical,  who  had  been  unsuccessfully  treated 
for  epilepsy,  stated  that  the  cause  of  the  attacks  seemed  to  be  in  the  back  of 
the  throat,  and  to  be  produced  by  something  that  dropped  into  the  larynx, 
as  when  one  "  swallows  the  wrong  way."  Nothing  abnormal  was  found  in 
the  larynx,  but  while  the  mirror  was  in  the  throat  a  large  drop  of  fluid  fell 
from  the  post-nasal  cavity.  Examination  being  thus  directed  to  the  nose,  a 
polyp  was  discovered,  and  removed  entire  with  forceps.  It  was  a  large  fluid 
gelatinous  mass,  the  size  of  a  large  walnut.  When  gently  pressed,  drops  of 
gelatinous  fluid  exuded.  For  eight  years  there  has  been  no  recurrence  of  the 
growth,  or  of  the  epileptiform  seizures. 

Local  Treatment  of  Acute  Suppuration  in  the  Maxillary  Sinus. 

Prof.  Stoerk,  of  Vienna  ( Wien.  med.  Woch.,  No.  43,  1886),  recommends 
the  use  of  a  syringe,  with  a  delicate  tubular  nozzle,  to  be  introduced  into  the 
nasal  outlet  of  the  sinus,  so  that  the  sinus  can  be  thoroughly  syringed ;  a 
method  which  he  has  found  preferable  to  all  others.  When  the  tumefaction- 
of  the  nasal  mucous  membrane  is  too  great  for  this  procedure,  Stoerk  merely 
attempts  to  reach  the  vicinity  of  the  opening  with  the  extremity  of  the 
syringe,  trusting  to  the  sensations  of  the  patient  to  indicate  the  moment  in 
which  the  stream  of  liquid  enters  the  sinus,  and  then  makes  marks  on  the 
instrument  to  facilitate  subsequent  manipulations.  Medicaments  should  be 
applied  warm,  as  a  rule,  and  in  weak  solution ;  for  example,  no  stronger  than 
a  one  or  two  per  cent,  solution  of  silver  nitrate. 


Stricture  of  the  (Esophagus. 

Successful  graduated  dilatation  of  a  stricture,  from  deglutition  of  concentrated 
lye,  in  a  child  two  years  of  age,  is  reported  by  Dr.  Walker  Schell,  in  the 
Indiana  Medical  Journal. 

Dr.  McPhedran,  of  Toronto  {Med.  News,  Feb.  12, 1887,  p.  191),  performed 
gastrostomy  in  a  woman,  aged  forty-one,  for  malignant  stricture  of  the 
oesophagus,  the  patient  surviving  six  months  and  eighteen  days. 

Gastrotomy  and  Digital  Extraction  of  a  Foreign  Body  from  the 

cesophagus. 
Dr.  Maurice  H.  Richardson  {Boston  Med.  and  Surg.  Journ.,  Dec.  16, 
1886),  on  August  5,  1886,  performed  gastrotomy,  and,  inserting  his  hand  and 
forearm  through  the  wound,  succeeded  in  withdrawing  a  plate  of  false  teeth 
from  its  lodgement  in  the  oesophagus.  Under  antiseptic  treatment,  recovery 
was  complete  on  the  25th  of  October,  the  patient  returning  to  his  work  as  a 
teamster. 


Influence  of  Ether  upon  the  Muscles  of  the  Larynx. 
Drs.  Semon  and  Horsley  {Brit.  Med.  Journ.,  August  and  September,  1886) 
have  made  an  important  investigation  upon  the  differential  action  of  ether 
and  of  electric  currents  of  various  strength  upon  the  abductor  and  adductor 
muscles ;  following  the  researches  of  Hooper  and  of  Donaldson,  Jr.  As 
the  whole  subject  is  reviewed  in  Prof.  Bowditch's  paper  in  the  present 
number  of  this  journal,  no  more  than  the  simple  record  is  needed  in  this 
place. 
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Lanolin. 


LiEBREiCH  [Deutsche  medicinische  Wochenschrift,  No.  28, 1886)  directs  atten- 
tion to  several  important  points  regarding  lanolin.  Its  keeping  qualities,  as  well 
as  its  non-irritating  properties,  depend  upon  the  thorough  elimination  of  its  free 
fatty  acids.  In  the  crude  wool-fat  these  acids  are  present  in  the  proportion  of 
twenty  to  thirty  per  cent.  Analyses  of  the  different  preparations  of  lanolin 
(wool-fat  plus  a  proportion  of  water)  on  the  market  disclose  wide  differences 
in  this  respect ;  that  by  one  pharmacist  being  practically  free  from  the  fatty 
acids,  while  in  that  of  another,  doubtless  on  account  of  partial  elimination  of 
the  neutral  wool-fat,  these  acids  are  found  present  in  greater  proportion  than 
occurs  in  the  crude  wool-fat ;  in  the  others  the  percentage  varies  between  these 
two  extremes.  The  following  are  the  actual  results :  Heiner's,  23.24  per  cent. ; 
Merck's,  12.23  per  cent. ;  Eiedel's,  11.12  per  cent. ;  Jaffe  &  Darmstadter's, 
0.05-0.5  per  cent.  In  the  lately  introduced  lanolinum  anhydricum  the  follow- 
ing percentage :  Heiner's,  33  per  cent. ;  Metcalf  &  Co.'s  (agnine),  26.8  per 
cent. ;  Merck's,  17.5  per  cent. ;  Eisner  &  Mendelsohn's,  16.98  per  cent. ;  Eiedel's, 
16.65  per  cent. ;  Jaffe  &  Darmstadter's,  0.5-1  per  cent. 

In  ointments  containing  considerable  powder,  and  also  in  those  containing 
chemicals  which  are  apt  to  undergo  change  when  in  intimate  contact  with 
water,  lanolinum  anhydricum  is  to  be  preferred  as  the  base ;  also  in  those  oint- 
ments, in  the  preparation  of  which  heat  is  required.  In  other  instances  the 
ordinary  lanolin  may  be  employed.  In  general,  it  may  be  stated  that  oint- 
ments made  with  the  ordinary  lanolin  are  stiffer  than  those  made  with  lano- 
linum anhydricum. 

Schweninger  {Charite-Annale/i,  xi.,  Jalirg.,  1886)  gives  his  experience 
with  lanolin,  having  treated  about  two  hundred  cases  of  skin  disease  at  the 
dermatological  clinic  of  the  Charite  Hospital  in  Berlin  with  this  remedy. 
Where  practicable,  and  where  the  disease  was  symmetrical,  one  side  of  the 
body  was  treated  with  lanolin  ointment  and  the  other  side  with  various  fats, 
glycerine,  and  vaseline  ointments.  In  all  cases,  without  exception,  the  results 
were  in  favor  of  lanolin.  It  is  to  be  especially  recommended  for  the  relief  of 
thickened,  scaly  conditions,  roughness  of  the  epidermis,  eczema,  psoriasis, 
pityriasis,  prurigo,  and  ichthyosis.  Moreover,  the  lanolin  preparations  are 
useful  where  a  penetrating  action  (as  in  syphilis)  is  desJtable,  and  where 
thickened  epidermic  layers  are  to  be  relieved. 
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Lichen  Euber. 

Cjesar  Bceck  discusses  lichen  ruber  in  Norway  {Monatsheftefur  prak.  Der- 
matologie,  October,  1886),  more  especially  in  Christiania,  where,  as  in  Northern 
Germany,  the  disease  is  of  infrequent  occurrence,  the  author  having  en- 
countered only  seven  cases  during  a  period  of  eleven  years.  Both  varieties 
of  the  disease — the  acuminate  and  the  plane — were  met  with,  but  more  fre- 
quently the  plane.  In  two  cases  the  acuminate  was  combined  with  the  plane, 
but  the  former  was  in  no  instance  found  to  exist  alone.  The  subjects  were 
all  in  good  circumstances,  an  observation  which  has  been  on  more  than  one 
occasion  noted  concerning  the  etiology  of  this  affection  by  other  reporters  of 
cases.  Boeck  considers  that  the  so-called  lichen  ruber  (Hebra)  and  lichen 
planus  (Wilson),  constituting  respectively  the  acuminate  and  plane  varieties 
of  the  lichen  ruber  of  most  authors,  are  one  and  the  same  disease,  a  view 
which  is  in  opposition  to  the  opinion  of  Robinson,  of  New  York,  who  regards 
a  slightly  developed  horny  layer  of  the  epidermis  as  characteristic  of  lichen 
planus.  Boeck  finds  that  this  layer,  although  often  variable  in  its  develop- 
ment, is,  as  a  rule,  strongly  marked,  which,  he  adds,  is  in  accord  with  clinical 
observation.  All  the  cases  reported  were  of  a  mild  type,  though  two  had 
existed  thirteen  and  twenty-six  years.  The  author  observes  that  the  disease 
pursues  a  variable  course  in  different  countries,  concerning  which  point  there 
seems  to  be  no  doubt. 


Rare  Forms  of  Iodide  Eruption. 

Janowsky  {Monatshefte  fur  prak.  Dermatologie,  October,  1886)  gives  three 
cases  of  rare  forms  of  iodide  eruption.  The  first  is  that  of  a  man,  the  subject 
of  syphilis,  aged  fifty,  and  is  similar  to  one  reported  by  Morrow,  of  New 
York.  The  face  was  involved,  and  the  affection  was  characterized  by  febrile 
symptoms,  swelling,  and  an  eruption  of  distended,  clear  vesicles  of  variable 
size.  The  mucous  membrane  of  the  mouth  was  also  invaded.  In  the  course 
of  a  few  days  the  eruption  became  crusted  and  eczematous  in  appearance. 
Iodide  of  potassium  was  found  in  the  urine  and  also  in  the  vesicles.  The  efflo- 
rescence appeared  on  the  second  day,  after  only  thirty  grains  had  been  taken, 
and  was  the  second  time  the  patient  had  suffered  from  the  cutaneous  manifes- 
tation. The  second  case  was  that  of  a  syphilitic  woman,  the  lesions  being 
hemorrhagic,  of  the  form  of  purpura,  and  involved  the  lower  extremities. 
Similar  cases  are  reported  by  Fox  and  by  Thin.  The  third  case  occurred  in 
a  syphilitic  man,  forty-six  years  of  age,  the  cutaneous  lesions  resembling  ery- 
thema nodosum,  but  lacking  the  bluish  tints.  T^le  urine  contained  iodine. 
The  disease  was  produced  a  second  time  by  again  using  the  iodide  after  the 
first  attack  had  passed  off.  The  author  regards  this  case  as  being  like  those 
described  by  Pellizzari  a  few  years  ago,  and  inclines  to  this  observer's  view  of 
the  specific  action  of  iodine  on  the  vascular  system.  It  has  been  repeatedly 
shown  that  the  extent  of  the  eruption  bears  no  relation  to  the  amount  of  the 
medicine  used. 


ICHTHYOL. 

In  the  Chicago  Medical  Journal  for  December,  1886,  Zeisler  reports  his 
experience  with  ichthyol.     Externally,  in  all  forms  of  eczema  it  proved  use- 
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fill,  the  result  in  all  but  a  few  cases  being  favorable ;  according  to  the  degree 
of  acuteness,  the  remedy  should  be  applied  in  the  proportion  varying  from  five 
to  thirty  per  cent.  In  sycosis  its  eifects  were  good  in  a  majority  of  the  cases; 
it  was  employed  in  the  form  of  a  ten  per  cent,  ointment,  in  conjunction  with  a 
soap  of  ichthyol.  In  acne  vulgaris  the  results  were  not  positive.  In  acne 
rosacea  its  favorable  influence  was  undoubted. 

Internally,  the  remedy  was  given  in  about  twenty-five  cases,  in  doses 
varying  from  three  to  to  fifteen  grains  thrice  daily.  In  general,  as  the  author 
states  from  his  limited  experience,  it  may  be  said  that  in  all  cases  in  which 
the  rheumatic  diathesis  and  dyspeptic  ailments  may  be  considered  etiological 
factors  ichthyol  will  have  indirectly  a  favorable  influence  by  removing 
these  conditions.  Independently  of  such  predisposing  causes,  however,  it 
acted  well,  in  the  author's  experience,  in  a  few  cases  of  acne  and  acne  rosacea 
in  which  it  was  prescribed.  Possibly  in  some  instances  it  may  act,  as  sug- 
gested by  Unna,  by  its  contracting  efiects  upon  the  cutaneous  capillaries. 

Prof.  Schweninger  {Charite-Annalen,  xi.,  Jahrg.  1886)  has,  since  1883, 
employed  ichthyol,  chiefly  in  from  ten  to  fifty  per  cent,  solutions,  in  rheuma- 
tism, lumbago,  neuralgias,  gout,  and  migraine,  and  finds  that  in  relieving  the 
pains  accompanying  these  diseases  it  acts  better  than  any  other  known  medi- 
cament. It  also  proved  useful  in  the  treatment  of  open  wounds  and  in  gan- 
grenous sores,  applied  on  cloths  or  lint,  and  relieved  pain  about  as  effectually 
as  the  other  well-known  remedies.  In  chronic  eczema  a  ten  per  cent,  oint- 
ment with  oxide  of  zinc  was  employed,  and  in  keratoses,  where  the  epidermis 
had  been  previously  removed  by  maceration  and  soap,  it  was  found  to  cause 
healing  rapidly.  Internally,  in  the  form  of  capsules,  containing  ten  per  cent, 
solutions  in  ether,  alcohol,  glycerine,  or  water,  it  also  proved  valuable  in  various 
skin  diseases,  malaria,  and  East  Indian  fever. 


Importance  of  the  Use  of  the  Absolute  Galvanometer  in  the 
Destruction  of  Superfluous  Hair  by  Electrolysis. 

In  a  recent  number  (November  4,  1886)  of  the  Boston  Medical  and  Surgical 
Journal,  Prince  contributes  some  practical  points  to  the  subject  of  the  re- 
moval of  hair  by  electrolysis.  The  great  desideratum  is  to  effect  the  destruc- 
tion of  the  papillae  without  the  production  of  scarring.  In  a  certain  percentage 
of  cases  this  untoward  result  has  been  recognized  by  all  observers  as  practi- 
cally inevitable,  and  has  been  considered  due  to  individual  peculiarity  of  the 
skin.  Prince  is  of  the  opinion,  however,  that  such  a  result  is  more  probably 
caused  by  the  use  of  too  strong  a  current.  The  great  variability  in  the 
strength  of  the  current  from  the  same  number  of  cells,  not  only  in  different 
batteries  but  under  varying  conditions  in  the  same  battery,  is  well  known, 
and  hence  the  customary  statement  to  use  a  certain  number  of  cells  is  unsci- 
entific, and  not  without  its  dangers  as  relates  to  the  matter  of  scarring. 
Another  gauge  usually  advised  is  the  occurrence  of  effervescence  about  the 
outlet  of  the  follicles ;  but  this  is  equally  unscientific  as  this  does  not  always 
show  itself,  and  moreover  the  destruction  of  the  papillae  may  be  effected  with 
less  chemical  action  than  implied  by  effervescence.  ^ 

All  precautions  should  be  taken  toward  avoiding  variability  in  the  current ; 
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for  instance,  instead  of  the  sponge  electrode,  with  which  the  current  is  weaker 
or  stronger  according  to  the  degree  of  compression  made,  the  positive  electrode 
should  consist  of  a  metallic  plate,  covered  either  with  chamois  or  a  layer  of 
absorbent  cotton  and  fastened  to  the  forearm.  This  being  the  case,  there 
should,  of  course,  be  an  arrangement  by  which  the  current  at  the  positive  side 
could  be  broken  before  the  needle  is  withdrawn.  A  suitable  galvanometer, 
such  as  the  author  describes,  permits  thorough  control  of  the  battery,  and  the 
strength  of  the  current  may  be  readily  measured.  A  current  of  one  mil- 
liampere,  passing  two  or  three  seconds,  the  author  finds  most  satisfactory ;  it 
never  should  exceed  two  milliamperes.  If  the  papilla  is  not  destroyed  in  the 
time  stated,  the  fault  lies  with  the  introduction  of  the  needle — the  failure  to 
strike  the  papilla.  During  the  sitting  constant  attention  should  be  given  to 
the  galvanometer,  in  order  that  the  current  may  be  kept  at  a  uniform  strength. 


The  Treatment  of  Hypertrichosis. 

Karewski,  in  a  paper  {Deutsche  medicinische  Wochenschrift,  No.  34,  1886) 
on  this  subject,  discusses  the  now  well-known  method  by  electrolysis  and  a 
new  method  by  the  galvano-cautery.  The  author's  experience  with  elec- 
trolysis has  been  such  as  to  confirm  its  practicability  and  eflBcacy.  An 
interesting  point  is  his  statement  that  there  is  practically  no  difierence  in  the 
results,  whether  the  needle  is  attached  to  the  negative  or  to  the  positive  pole, 
as  at  both  poles  disintegration  will  take  place.  If,  however,  the  needle  is 
attached  to  the  positive  electrode,  it  is  necessary  that  it  should  be  one  of 
platinum  or  platino-iridium ;  with  a  steel  needle  oxidization  occurs,  the  oxide 
of  iron  is  left  in  the  follicle,  and  a  permanent  pigment-speck  remains.  In 
regard  to  the  method  by  galvano-cautery,  the  author  speaks  equally  fiivorably. 
A  suitable  handle  is  required,  to  which  is  attached  a  properly  constructed 
needle.  This  latter  consists  of  two  platinum  wires  which  are  welded  together 
at  one  end  and  ground  to  form  a  needle  as  fine  in  calibre  as  that  commonly 
employed  in  electrolysis.  The  two  free  ends  are  attached  to  the  handle,  one 
connecting  with  the  positive  electrode  and  the  other  with  the  negative.  When 
the  battery  is  put  in  action  the  needle  becomes  heated  to  a  white  heat,  and  is 
then  ready  for  the  operation.  (In  the  original  paper  a  descriptive  cut  is 
given  of  both  the  needle  and  handle. — Eds.  )  The  procedure  is,  in  its  further 
steps,  somewhat  similar  to  that  of  electrolysis. 

The  author  sums  up  his  experience  with  both  methods  as  follows:  1.  Both 
the  galvano-cautery  and  electrolysis  are  adapted  for  the  permanent  removal 
of  superfluous  hair.  2.  Both  accomplish  the  purpose,  with  few  exceptions, 
without  perceptible  scarring.  3.  The  galvano-cautery  is  more  rapid  and  less 
painful,  but  the  operation  is,  ft^r  the  days  immediately  following  it,  more 
disfiguring. 

The  Anatomy  of  Keloid  in  its  Early  Stage. 

An  opportunity  was  offered  Crocker  {British  Medical  Journal,  September 
18, 1886)  of  studying  the  anatomy  of  a  keloidal  formation,  arising  from  a 
scar,  of  less  than  a  month's  growth.  Histologically  the  tumor  was  found, 
even  at  this  early  stage,  to  differ  but  slightly  from  similar  growths  at  a  more 
advanced  period,  except  that  there  still  remained  an  abundance  of  cells  and 
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nuclei,  and  as  yet  very  few,  if  any,  of  the  bloodvessels  had  been  obliterated 
and  changed  into  fibrous  bands,  as  is  known  to  happen  as  the  tumor  develops, 
especially  in  the  central  portions.  The  author  considers  the  division  of 
keloid  into  two  classes — true  and  false — to  be  without  anatomical  or  clinical 
foundation.  An  interesting  and  practical  point  evolved,  confirmatory  of 
Warren's  observations,  is  that  the  bloodvessels  are  afiected  far  beyond  the 
tumor.  The  value  of  this  observation  is  obvious,  as  in  those  cases  in  which 
interference  is  deemed  advisable,  it  is  essential,  if  a  recurrence  is  to  be  avoided, 
to  cut  wide  of  the  growth  in  order  to  get  beyond  the  diseased  vessels.  The 
tumor,  the  investigation  of  which  formed  the  basis  of  this  paper,  was  treated 
in  this  manner,  and  four  months  later  there  had  been  no  sign  of  a  return. 


A  Contribution  to  the  Clinical  Study  of  Scleroderma. 

The  notes  of  two  cases  of  this  disease  are  given  [Journal  of  Cutaneous  and 
Venereal  Diseases,  November,  1886)  by  Graham.  In  one,  a  woman,  aged 
forty -seven,  the  affection,  which  involved  the  whole  surface,  ran  its  course  in 
ten  months,  ending  in  complete  recovery.  There  was  at  no  time  oedema,  and 
there  was  but  slight  pigmentation,  and  this  limited  to  the  back  of  the  neck 
and  the  upper  lip.  In  the  second  case,  a  male,  aged  thirty-nine,  the  disease 
involved  the  trunk  and  limbs  with  considerable  pigmentation  and,  in  the  be- 
ginning, oedema.  Up  to  the  time  of  report  it  had  shown  no  marked  change  for 
the  better.  In  both  of  these  cases  there  was  a  family  history  of  rheumatism, 
although  in  neither  had  the  patient  suffered  from  the  ordinary  phenomena  of 
this  disease.  From  a  study,  symptomatically  and  pathologically,  of  the 
disease,  based  upon  cases  afforded  by  the  literature  and  his  own  experience, 
the  author  is  led  to  look  upon  it  as  a  manifestation  of  the  rheumatic  diathesis, 
and,  in  view  of  this  conclusion,  advises  the  employment  of  anti-rheumatic 
remedies,  such  as  potassium  iodide,  salicylate  of  sodium,  etc.,  and,  externally, 
baths,  friction  with  oil,  and  the  like.  The  author  shares  the  view  of  several 
other  observers  in  stating  that  there  are  two  forms  of  the  disease — acute  and 
chronic ;  his  first  case  representing  the  acute  type  and  the  second  case  the 
chronic  form.  In  regard  to  the  relationship  of  scleroderma  to  morphoea, 
Graham  inclines  to  the  belief  that  they  are  closely  allied,  but  for  the  present 
it  is  inadvisable  to  class  them  as  one  disease. 


A  Case  of  Exfoliative  Dermatitis  (Pityriasis  JIubra?)  with 

Bullous  Lesions. 

In  the  Journal  of  Cutaneous  and  Venereal  Diseases  for  November,  1886, 
Hardaway  reports  a  case  in  the  course  of  which  to  the  ordinary  symptoms 
of  pityriasis  rubra  was  added,  for  a  period  of  a  week  or  ten  days,  the  presence 
of  bullous  lesions.  These  appeared  in  crops  of  a  dozen  or  less,  and  were 
scattered  irregularly  over  the  general  surface.  Each  crop  was  preceded  by  a 
chill,  with  subsequent  slight  elevation  of  the  temperature;  but  there  was  no 
regularity  in  their  appearance.  This  anomalous  formation  then  disappeared, 
and  subsequently,  at  least  so  long  as  the  case  was  under  oti^ervation,  the  usual 
symptoms  of  pityriasis  rubra  were  noted. 
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Two  Cases  of  Lupus  Teeated  successfully  with  Iodoform. 

Tyrrell  reports  {British  Medical  Journal,  October  30,  1886)  briefly  two 
cases  of  lupus  vulgarus  involving  the  nose  and  upper  lip,  in  which  the  local 
treatment  consisted  solely  of  the  application  of  iodoform  in  the  form  of  an 
ointment  (a  drachm  of  iodoform  to  the  ounce  of  vaseline).  Cod-liver  oil  was 
prescribed  in  both  cases.  The  parts  soon  assumed  a  healthy  appearance, 
healing  gradually  but  uninterruptedly ;  in  one  case  a  cure  resulting  in  six 
months,  and  in  the  other  in  four  to  five  months. 


Pastes  ij^  Cutaneous  Therapeutics. 

According  to  Martin's  experience  {Deutsche  medicinische  Wochenschrift, 
December  30,  1886),  better  results  follow  the  treatment  of  inflammatory  skin 
diseases,  especially  those  of  an  eczematous  type,  by  means  of  pastes  than  are 
to  be  secured  by  other  methods.  What  is  commonly  known  as  Lassar's 
paste — Ac.  salicylici,  gr.  x ;  pulv.  zinci  oxidi,  pulv.  amyli,  aa  3ij  ;  vaselin, 
3ij — was  employed  in  the  author's  cases.  It  may  be  advantageously  used  in 
all  forms  of  eczema.  Where  the  parts  affected  permitted — as,  for  example, 
about  the  hands,  arms,  legs,  etc. — the  skin,  after  a  thorough  soap  and  water 
washing,  is  coated  over  with  a  thick  layer  of  the  paste,  this  covered  with  a 
thin  film  of  clean  cotton,  and  then  a  bandage  of  gauze  applied.  This  dressing 
may  remain  on  for  several  days,  and  in  some  instances  even  a  week  or  longer. 
Rarely  more  than  the  repetition  of  three  such  dressings  is  necessary  for  a 
cure.  When  the  eczema  is  upon  the  face,  for  obvious  reasons  the  above 
method  of  application  is  impracticable,  and  the  paste  is,  therefore,  simply 
smeared  on  at  frequent  intervals.  About  the  angles  of  the  ears  and  nose,  after 
applying  the  paste,  a  small  thin  film  of  cotton  may  be  stuck  on  over  it  with 
better  effect. 


Mycosis  Fungoides. 

KoBNER  presents  [Deutsche  medicinische  Wochenschrift,  Nos.  39  and  40, 1886) 
the  results  of  a  careful  study  of  this  curious  affection,  based  upon  clinical 
observation  and  an  analysis  of  the  literature  of  the  subject.  Two  cases  are 
reported  in  full ;  in  one  of  which  the  type  was  mild,  and  under  increasing 
doses  of  arsenic  recovery  took  place  (two  and  a  half  years  later  there  had 
been  no  reappearance  of  the  disease) ;  in  the  other  case,  the  disease  followed 
the  usual  course,  a  fatal  result  ensuing  a  few  years  after  its  first  appearance. 

Clinically  there  seem  to  be  two  varieties  of  the  disease.  In  one,  which  the 
author's  first  case  represents,  the  disease  is  usually  more  localized,  being  con- 
fined to  several  regions;  the  tumors  are  not  so  liable  to  sudden  appearance 
and  disappearance,  are  of  slow  growth,  and  there  is  no  disturbance  of  the 
general  health.  There  is  always,  however,  the  usual  premonitory  stage  of 
red,  eczema-like  patches  or  superficial  infiltration.  This  variety  is  apparently 
susceptible  of  relief  by  the  arsenical  treatment. 

The  second  variety  is  more  frequently  observed.  Its  course  may  be  divided 
into  four  stages.  The  first  stage  shows  only  erythematous  patches  or  scat- 
tered eczematous  lesions,  and  occasionally  urticaria-like  eruption.  This  may 
last  from  one  to  two  years  (and  rarely  as  happened  in  the  author's  second 
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case,  entirely  disappear),  when  the  second  stage,  which  may  appropriately  be 
called  the  period  of  (flat)  infiltration,  begins.  These  lesions  which  are  flat  or 
«emi-globular,  bright  or  vermilion-red,  exceedingly  itchy,  soft  to  tolerably 
tough,  covered  with  a  tense  and  shiny  epiderm,  may  disappear  entirely  in  one 
place  and  a  new  and  similar  growth  appear  in  other  regions,  going  through 
the  same  stages.  In  some  of  these  growths  the  centre  only  is  absorbed  and 
there  remains  a  peripheral  desquamating  wall.  After  some  months,  by  addi- 
tional growth  or  confluence  of  such  infiltrations,  or  from  an  eczematous  basis, 
or  less  frequently  from  an  area  of  skin  previously  involved  and  healed,  or 
from  apparently  sound  skin,  appear  the  peculiar,  knobby,  polymorphous 
tumors,  ragged  or  furrowed,  dark  red,  in  appearance  not  unlike  a  tomato  or 
mushroom.  In  this,  the  third  stage,  the  growths  may  in  a  short  time,  indi- 
vidually or  through  confluence,  become  the  size  of  an  orange  or  larger,  and 
Tarely  a  tumor  may  become  pedunculated.  Itching  persists,  and  there  is  a 
constant  serous  discharge,  which,  with  the  "exfoliating  epiderm,  gives  rise  to 
■crusts.  Even  in  this  stage  individual  tumors  may  disappear  by  absorption 
without  leaving  a  trace.  At  this  time  also  superficial  ulceration  of  the  growths 
is  noted,  from  which  oozes  a  considerable  amount  of  serum  and  thin  pus, 
which  rapidly  undergoes  decomposition,  and,  in  spite  of  antiseptic  applications, 
gives  rise  to  a  fetid  odor.  Only  after  months  does  the  general  health  begin 
to  suffer,  exhaustion  being  gradually  induced  through  loss  of  sleep  in  conse- 
•quence  of  the  intense  itching,  and  from  the  constant  serous  and  purulent  dis- 
charge. In  this  way  the  disease  gradually  goes  into  the  fourth  stage — the 
;stage  of  cachexia,  in  which,  in  addition  to  superficial  ulceration,  the  growths 
may  be  the  seat  of  deep-seated,  crateriform  ulcers ;  in  fact,  there  may  be  a 
■complete  slough  of  individual  tumors,  the  destructive  process  extending,  in 
some  instances,  through  to  the  periosteum.  In  some  cases  the  growths  may 
-appear  on  the  mucous  membranes.  Wasting  diarrhoea,  frequent  chills,  with 
increased  temperature,  which  are  often  met  with  in  this  stage  and  hasten  the 
end,  may  be  looked  upon  usually  as  symptoms  of  septicaemia.  The  usual 
■complications  which  lead  to  a  rapidly  fatal  issue  are,  above  all,  pneumonia 
and  pleuritis,  with  rapid  effusion;  less  frequently  nephritis  and  urajmia.  Ac- 
cording to  published  cases,  an  unquestionable  example  of  metastasis  to  internal 
■organs  has  not  been  observed. 

Briefly  stated,  there  was  found,  microscopically,  infiltration  of  the  corium, 
made  up  of  large,  mainly  round,  and  to  a  less  extent  ovoid,  single-nucleated 
cells  lying  between  the  greatly  separated  connective-tissue  fibres ;  the  cell 
infiltration,  in  the  middle  of  the  markedly  developed  growths,  was  so  great  as 
essentially  to  destroy  all  traces  of  these  fibrillse.  Between  the  cell  masses 
were  seen  scattered  large  cells  containing  several  nuclei,  variously  shaped 
^'  Mastzellen,"  and,  especially  near  the  lower  border  of  the  infiltration,  remark- 
ably large  spindle-shaped  cells,  filled  with  finely  and  coarsely  granular  proto- 
plasm. In  recent  growths  could  be  seen  the  cell  accumulations  beginning 
around  the  subpapillary,  superficial  vessels  of  the  corium,  and  extending 
upward  along  the  papillary  branches  to  the  corneous  layer,  which  is  finally 
broken  through  and  ulceration  results.  In  the  rete  were  seen  many  wander- 
ing cells,  and  here,  as  likewise  in  the  papillae,  branching^  brownish  pigment 
cells.     The  bacterial  investigation,  carefully  made,  gave  negative  results. 

The  author  contends,  both  from  the  anatomical  data  and  the  clinical  course 
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of  the  disease,  and  especially  from  the  fact  that  the  tumors  may  undergo 
spontaneous  involution,  that  the  view  which  classes  it  as  a  sarcoma  or  related 
disease  is  erroneous ;  and  states  that  if  the  affection  in  its  entire  course  be 
studied  clinically  and  histologically,  this  becomes  evident.  His  own  view  is 
that  it  is  a  typical  chronic  infective  disease,  and  that  Bazin's  view  of  its  analogy 
to  leprosy  has  much  evidence  in  its  favor. 


Impetigo  Contagiosa. 

A  paper  on  this  disease  is  contributed  {Daniel's  Texas  Medical  Journal^ 
August,  1886)  by  Beall.  His  experience  embraces  twenty-four  cases.  Clini- 
cally the  cases  illustrated  the  disease  as  ordinarily  described.  A  peculiarity, 
in  a  few  of  the  cases,  in  the  separation  of  some  of  the  crusts  from  the  underly- 
ing skin  was  noticed — detachment  beginning  at  the  centre  and  progressing 
centrifugally.  When  this  occurred  the  maculation  showing  the  site  of  the 
lesion,  and  which  persists  for  some  time  afterward,  displayed  different  degrees 
of  intensity  in  concentric  rings — the  darkest  at  the  periphery,  and  the  lightest 
at  the  centre.  This  peculiarity,  when  present,  the  writer  thinks  may  be  con- 
sidered pathognomonic.  At  the  time  of  observation  of  the  first  group  of 
cases,  smallpox  was  prevalent,  and  hence  vaccination  largely  practised,  and 
in  these  cases  there  may  have  been  some  relationship  between  that  operation 
and  the  contagious  impetigo ;  in  the  group  of  cases  recently  observed,  how- 
ever, no  relationship  was  demonstrable.  In  examination  of  the  crust  a  pecu- 
liar microorganism  was  discovered,  to  which,  in  the  author's  judgment,  the 
disease  is  to  be  attributed.  The  same  organism  was  subsequently  found  also 
in  the  fluid  of  a  matured  vesicle.  The  crust  was  treated  with  a  three  per 
cent,  solution  of  pure  caustic  potash,  then  stained  with  eosin,  and  mounted 
in  glycerine.  The  examinations  were  made  with  a  one-fifth  Gundlach  ob- 
jective, D  eye-piece,  and  amplifying  tube.  Differentiation  was  facilitated 
by  staining.  In  the  microscopic  field  could  be  seen  epithelium,  scattered  oil 
globules,  and  crystals  of  margarine,  and  numerous  minutCj  round,  and  oval 
bodies.  These  last,  the  microorganisms,  were  constant,  and  "  in  all  probability 
the  direct  factor  in  the  etiology  of  the  disease."  These  organisms,  under  white 
light,  were  colorless,  highly  refractive,  spheroidal  and  ovoidal,  and  -^jy^Qjj  to 
WoTT  of  ^^  inch  in  diameter,  and  scattered  through  the  field  singly  or  in  pairs. 


MIDWIFERY   AND   GYNECOLOaY 


UNDER   THE   CHARGE   OF 

D.  Berry  Hart,  M.D.,  F.R.C.P.E., 

LECTURER  ON  MIDWIFERY  AND  DISEASES  OF  WOMEN,  SURGEON'S  HALL,  EDINBURGH,  ETC. 


The  Desirability  of  the  Early  Performance  of  Laparotomy  in 
Cases  of  Abdominal  Pregnancy. 

LusK  [Brit.  Med.  Journal,  December  4, 1886)  first  narrates  his  case,  which  is 
briefly  as  follows: 

Mrs.  B.,  set.  thirty-five,  menstruated  regularly  until  the  end  of  October, 
1883.     On  Oct.  24th  of  the  same  year,  and  also  on  Nov.  6th  and  7th,  she  had 
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severe  attacks  of  pain  referred  to  the  right  side,  but  radiating  over  the  abdomen. 
Pregnancy  was  diagnosticated,  and  confinement  expected  in  July,  1884.  On 
July  17th  there  was  some  vaginal  discharge,  a  few  pains,  but  no  other  signs  of 
labor.  Doubt  was  now  cast  on  the  supposition  of  pregnancy,  one  consultant 
alleging  it  was  cystofibroma  of  the  posterior  uterine  wall.  The  tumor  di- 
minished after  the  death  of  the  foetus,  and  was  considered  an  abdominal 
pregnancy  by  Drs.  Fordyce  Barker,  Thomas,  and  Lusk,  who  were  now  con- 
sulted. Operation  was  advised  by  them  should  dangerous  symptoms  arise, 
but  was  put  off  on  other  advice,  until  her  strength  was  reduced  by  diarrhoea 
and  septic  mischief.  In  March,  1886,  the  condition  was  serious  :  pulse  rapid, 
temperature  104°  F.,  great  emaciation  and  anaemia.  Operation  was  performed 
on  March  19th,  as  follows:  After  a  median  incision  below  the  navel,  the  sac, 
non-adherent  to  the  abdominal  walls,  was  opened.  Colorless  water  and  fetid 
gas  escaped,  and  then  a  macerated  shrunken  foetus  was  removed,  but  no  trace 
of  placenta  or  cord  could  be  found.  The  edges  of  the  sac  were  stitched  to 
the  abdominal  wound,  free  stimulation  employed,  but  the  patient  sank  forty 
hours  afterward.  On  post-mortem  it  seemed  as  if  the  ovum  had  developed 
in  the  fimbriated  end  of  the  Fallopian  tube. 

Lusk  adds  four  tables  of  cases  as  an  aid  to  settling  the  point  of  early  opera- 
tion or  not.  In  Table  I.  there  are  29  cases  of  abdominal  pregnancy,  ending  in 
fistulous  openings ;  of  these  9  died,  and  many  of  the  remainder  can  hardly  be 
dignified  with  the  term  "recovery."  In  Table  II.  8  cases  are  given  where 
death  occurred  before  fistulse  formed.  In  Tables  III.  and  IV.  there  are  col- 
lected 52  cases  of  laparotomy  (secondary)  for  abdominal  pregnancy,  with  a 
mortality  of  15,  and  recovery  of  37.  This  does  not  give  a  fair  picture  of  what 
might  have  been  done,  as  in  only  3  of  the  15  could  the  operation  be  charged 
with  the  fatal  result.  In  Table  V.  11  cases  of  primary  operation  are  recorded, 
with  two  maternal  recoveries,  and  two  children  saved.  Lusk  is  cautious  in  his 
conclusions,  but  recommends  primary  laparotomy  and  improvement  in  the 
technique  of  secondary  laparotomy  in  the  direction  of  earlier  operation  and 
entire  removal  of  the  sac. 

The  following  few  cases  illustrate  the  moot  question  of  the  treatment  of 
early  tubal  pregnancy : 

Lawson  Tait  [Brit.  Gynec.  Journ.,  November,  1886)  showed  a  preparation 
of  tubal  pregnancy  removed  after  rupture  of  the  sac.  The  patient  was  so  col- 
lapsed that  operation  had  to  be  delayed  for  some  hours  until  the  use  of  stimu- 
lants and  hot-water  bottles  brought  on  reaction.  The  left  tube  was  then 
removed  by  laparotomy,  and  a  large  quantity  of  blood  removed.  Eecovery 
was  uninterrupted. 

Hart  [Brit.  Med.  Journ.,  December  4, 1886)  records  a  similar  successful  case. 

MuNDE  {Am.  Journ.  of  Obstetrics,  January,  1887)  showed  at  the  New  York 
Obstetrical  Society  a  specimen  of  tubal  pregnancy.  The  patient  was  admitted 
into  hospital  with  the  history  of  sudden  violent  pains,  and  collapse  occur- 
ring the  day  before.  The  pulse  was  120,  respiration  24,  and  abdomen  tym- 
panitic. From  this,  and  the  fact  that  the  patient  had  menstruated  six  weeks 
before,  rupture  of  a  Fallopian  tube  and  pregnancy  were  diagnosticated.  The 
usual  palliative  treatment  was  employed,  but  the  patient  suddenly  col- 
lapsed in  a  few  days.  On  post-mortem,  a  tubal  gestation*firmly  adherent  in 
Douglas's  pouch,  was  discovered  with  a  slight  rent  on  its  posterior  surface. 
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The  pathologist  expressed  his  opinion  that  it  would  have  been  impossible 
to  arrest  the  hemorrhages  by  laparotomy.  In  the  discussion  on  this  speci- 
men, Dr.  Janvrin  related  a  case  where,  after  recovery  from  partial  rup- 
ture, he  applied  galvanism  to  destroy  the  foetus.  The  morning  after  the  third 
seance,  nine  days  after  the  first  hemorrhage,  the  patient  was  seized  with  tre- 
mendous bleeding,  and  died  in  forty  hours.  On  post-mortem,  a  slight  rupture,, 
involving  a  small  artery,  was  found,  as  well  as  a  second  and  more  complete 
rupture  at  the  same  point. 

Case  of  Extra-uterine  Gestatiox  Arrested  by  Electricity. 

Dr.  Avelixg's  case  {Brit.  Med.  Journ.,  December  4, 1886)  had  the  ordinary 
symptoms  and  signs  of  extra-uterine  gestation,  viz.,  suppression  of  menstrua- 
tion, occasional  severe  colicky  pains,  expulsion  of  portions  of  decidua,  and^ 
finally,  at  the  third  and  fourth  months,  a  retro-uterine  tumor  steadily  in- 
creasing in  size.  Dr.  Aveling  applied  the  interrupted  current,  the  negative 
pole  over  the  swelling  felt  through  the  vaginal  roof,  the  positive  over  the- 
abdominal  wall.  Each  application  lasted  ten  minutes,  and  after  four  such, 
made  on  consecutive  days,  great  improvement  took  place,  the  tumor  becoming^ 
decidedly  smaller  and  pain  lessening.  In  two  months  the  swelling,  originally 
the  size  of  a  man's  fist,  could  be  felt  only  as  a  small  elongate  body. 

Extra-uterine  Gestation  Treated  by  Galvanic  Puncture. 

Dr.  Fetch  {Brit.  Med.  Journ.,  December  4, 1886)  used  the  galvanic  current 
in  his  case  passing  insulated  needles  into  the  tumor.  A  Leclanche  battery 
was  used  and  the  current  of  thirty  cells  allowed  to  pass  for  an  hour. 

In  Dr.  Fetch's  case  the  gestation  had  gone  on  beyond  the  fifth  month  as- 
foetal  heart  sounds  were  heard, and  foetal  movements  felt  by  the  patient.  The 
day  after  the  current  was  used,  the  heart  sounds  were  feeble  and  in  three  days, 
could  not  be  heard.  Twelve  months  afterward  the  tumor  was  the  size  of  a 
cocoanut,  and  in  three  years  it  had  disappeared. 

In  this  case  the  galvanic  current  was  used  "  from  consideration  of  its  well- 
known  chemical  effects  in  the  coagulation  and  decomposition  of  albuminous 
tissues,  and  its  power  of  splitting  up  both  organic  and  inorganic  substances- 
into  various  absorbable  products." 

The  following  facts  should  be  remembered  in  connection  with  the  use  of 
electricity  in  early  extrauterine  gestation. 

1.  The  placenta  may  grow  after  the  foetus  is  dead.  2.  Manipulation  of  the 
uterus,  such  as  passing  a  sound  into  it,  may  cause  rupture  of  the  sac.  3.  The 
dead  foetus  may  not  be  absorbed.     4.  Diagnosis  is  doubtful  in  some  cases. 


Case  of  Forcible  Tearing  out  of  the  Uterus,  and  Complete 
Destruction  of  the  Eecto- vaginal  Septum  ;  Recovery. 

ScHMALFUSS  reports  {Centralbl.  fur  Gyn'dh.,  No.  46,  1886)  an  interesting 
medico-legal  case,  showing  the  tolerance  of  the  female  pelvic  organs  to  the 
most  violent  injury. 

M.  B.,  forty  years  of  age,  was  brought  by  the  police  to  the  Infirmary.  The 
history  given  was  as  follows:  The  patient  had  been  drinking  with  two  work- 
men, who  afterward  had  connection  with  her  consent.     She  then  felt  great 
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pain  in  the  lower  part  of  the  abdomen,  and  became  unconscious.  Fourteen 
hours  elapsed  before  she  was  attended  to  medically,  when  the  following  was 
found  to  be  her  state: 

She  was  stupid  looking,  clothes  covered  with  mud  and  blood,  and  in  some 
respects  looked  like  a  woman  who  had  been  confined.  The  pulse  was  feeble, 
easily  compressible,  but  not  specially  bad;  sensorium  clear;  no  fever  and  no 
pain,  except  a  burning  in  the  lower  part  of  the  abdomen.  On  local  examina- 
tion, a  fleshy  lump  was  noted  protruding  from  the  introitus  vaginae;  it  was 
covered  with  clots  and  mud,  and  at  first  sight  looked  like  an  expelled  pla- 
centa. When  cleansed,  however,  it  was  discovered  to  be  the  uterus  torn  from 
its  attachments,  and  brought  outside  the  vaginal  entrance,  so  that  the  os 
looked  to  the  anterior  vaginal  wall,  and  the  fundus  to  the  ground.  The  whole 
recto-vaginal  septum  was  torn  through,  and  the  uterus  retained  only  by  the 
remaining  part  of  the  anterior  vaginal  wall  and  the  left  ligaments.  At  the 
lateral  angles  of  the  uterus  one  could  see  parts  of  the  round  ligaments,  the 
tubes,  and  the  broad  ligaments,  and  at  the  fundus  and  posterior  wall  false 
membranes ;  the  ovaries  were  not  in  sight,  and  the  bladder  and  urethra  were 
uninjured.  There  was  no  bleeding.  The  bladder  was  allowed  to  remain  full, 
so  as  to  prevent  any  further  prolapse  of  abdominal  contents. 

The  treatment  adopted  was  as  follows:  The  uterus  was  severed  from  its 
remaining  attachments,  elastic  ligatures  being  employed.  The  lacerated  por- 
tions of  the  vagina  and  septum  were  removed,  the  cloaca  washed  out  with 
corrosive  sublimate  (1 :  5000),  and  plugged  with  iodoform  gauze.  The  patient 
recovered,  and  when  examined  on  the  twenty-first  day  had  the  following  local 
condition :  A  deep  cloca  was  present,  whose  anterior  and  antero-lateral  walls 
were  vaginal,  the  posterior  and  postero-lateral  being  rectal  mucous  membrane. 
Bridges  of  granulation  tissue  lay  between.  By  two  plastic  operations  the 
recto-vaginal  septum  and  sphincter  ani  were  restored. 

This  injury  had  evidently  been  caused  by  the  perpetrator  passing  his  hand 
into  the  rectum,  seizing  the  uterus,  and  forcibly  dragging  it  out,  the  recto- 
vaginal wall  being  necessarily  torn.  The  full  bladder,  fainting  of  the  patient, 
and  the  old  uterine  adhesions,  helped  to  render  the  injury  so  far  harmless. 


Cure  of  Severe  Puerperal  Disease  by  Amputation  of  the  Septic 

Corpus  Uteri. 

ScHULTZE,  of  Jena  {Deutsche  med.  Woch.,  Nov.  4,  1886),  records  here  a 
remarkable  case  where  he  amputated  a  bicornuous  uterus  for  retention  of  the 
placenta  in  the  pregnant  horn  and  septic  infection. 

F.  S.,  twenty-one  years  of  age,  had,  in  the  seventh  month  of  pregnancy,  a 
dead  child  born  (Sept.  7).  The  placenta  was  retained,  and  the  midwife,  in  her 
attempts  to  remove  it,  tore  away  the  cord.  Some  time  afterward  the  medical 
man  who  was  summoned  found  the  cervix  of  the  double  uterus  so  narrow 
that  he  was  unable  to  reach  the  placenta.  Expression  was  of  no  effect.  She 
was  then  taken  into  hospital,  and  on  the  following  day  the  same  difficulty 
felt.  Hot  baths,  the  constant  current,  and  deep  narcosis  had  no  influence  on 
the  calibre  of  the  canal,  which  scarcely  admitted  a  finger. 

On  the  9th  the  evening  temperature  was  39.9°  C,  anjj  there  were  rigors, 
with  putrid  discharge. 
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On  the  10th  examination  under  deep  narcosis  was  again  had  recourse  to, 
and  a  stricture  admitting  the  finger  found  in  the  right  horn.  The  left  horn  was 
empty.  In  the  right  the  placenta  was  found  adherent,  and  a  small  stinking 
piece  was  removed.  On  the  11th  the  temperature  was  40.1°  C,  and  there 
were  rigors  and  beginning  peritoneal  disturbance.  Laparotomy  was  therefore 
performed  on  the  morning  of  the  13th  (sixth  day  of  puerperium).  ISchultze 
had  before  him  three  courses,  viz.,  to  do  a  conservative  Csesarean  section, 
removing  the  placenta  only,  or  if  necessary  to  remove  the  horn  with  the 
placenta ;  most  probably  he  considered  the  amputation  of  both  horns  would 
be  required.  The  incision  from  navel  to  symphysis  was  made  in  the  middle 
line,  the  uterus  turned  out  with  the  hand,  an  elastic  ligature  applied,  the 
uterus  incised,  and  the  stinking  placenta  removed.  The  uterine  wall  was 
found  to  be  rotten,  the  putridity  extending  to  2  mm.  below  the  peritoneal 
reflexion.  As  the  left  horn  was  also  discolored,  amputation  of  both  horns 
was  imperative.  There  was  an  exudation  in  the  pelvis.  The  infundibulo- 
pelvic  ligaments  (of  the  ovary)  were  found  so  short  that  a  pure  Porro's  opera- 
tion could  not  be  carried  out.  These  ligaments,  therefore,  were  tied  and 
divided,  the  uterus  and  ovaries  brought  out,  and  any  part  of  the  broad  liga- 
ment gaping  between  the  elastic  tube  and  the  ligatures  stitched  with  a  running 
catgut  suture.  It  was  evidently  impossible  to  treat  the  pedicle  by  Schroder's 
method  for  fibroids,  as  pus  could  be  squeezed  out  of  the  lymphatics  of  the 
stump;  it  was  therefore  fastened  in  the  abdominal  incision  according  to 
Hegar's  method,  the  peritoneum  stitched  to  it  below  the  elastic  tube,  the 
surface  of  the  stump  seared,  and  afterward  chloride  of  zinc  applied.  The 
temperature  soon  fell,  and  on  the  ninth  day  the  seared  portion  of  the  stump 
was  removed  with  scissors. 

Schultze  finally  lays  down  the  following  indications  for  such  interference, 
viz.,  the  mischief  must  be  in  the  uterus,  and  the  possibility  of  septic  throm- 
bosis and  embolism  elsewhere  must  be  excluded.  [In  a  case  of  pregnancy  in 
the  horn  of  a  double  uterus  which  I  saw  in  consultation,  the  labor  came  on 
at  the  seventh  month,  the  placenta  was  adherent  and  removed  with  difficulty, 
and  only  after  deep  narcosis,  owing  to  marked  spasm  of  the  contraction  ring. 
The  patient  made  a  bad  recovery.] 


Ingleby  Lectures  on  Abdominal  Surgery. 

Mr.  Tait  records  {Medical  Press  and  Circular,  Nos.  20  and  21,  1886),  inter 
alia,  a  case  where  he  performed  abdominal  section  for  puerperal  peritonitis. 
The  patient  was  under  Dr.  Lycett's  care,  and  had  a  severe  operative  labor. 
On  the  third  day  acute  peritonitis  appeared  in  the  right  iliac  region,  and  soon 
became  general.  There  was  great  distention  on  the  fifth  day,  pulse  135,  hic- 
cough, and  incessant  vomiting.  Next  day,  when  seen  by  Mr.  Tait,  the  pulse 
was  uncountable,  and  bilious  vomiting  present. 

On  abdominal  section  the  mischief  was  found  in  the  right  iliac  fossa,  where 
the  uterus  was  fixed  to  the  pelvic  brim.  Bloody  purulent  fluid  was  evacuated 
after  the  adhesions  were  broken  down  :  a  glass  drainage  tube  was  passed  deep 
into  the  pelvis,  and  the  wound  closed.  The  pulse  soon  fell,  vomiting  ceased 
at  once,  and  the  patient  recovered. 


•I 
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Acute  Peritonitis;  Operation  and  Eecovery. 

Dr.  J.  W.  Taylor  records  {British  Medical  Journal^  December  18,  1886)  a 
case  of  abdominal  section  for  general  peritonitis  caused  by  rupture  of  an 
abscess  of  the  ovary.  The  patient  was  attended  during  labor  (September  29, 
1886)  by  Dr.  Phillips,  and  had  forceps  applied  for  uterine  inertia.  On  the 
third  day  she  had  pain  in  the  left  iliac  region,  and  up  till  the  end  of  October 
had  intermittent  feverish  attacks,  with  pain  and  tenderness  there.  On 
November  11th  she  was  seized  with  sudden  pain  and  vomiting.  Next  day 
her  temperature  was  104°  F.,  pulse  100.  The  abdomen  was  distended  and 
tender,  and  an  ill-defined  swelling  could  be  made  out  behind  the  uterus  on 
vaginal  examination. 

Abdominal  section  was  performed  on  November  14th,  when  sero-purulent 
fluid  was  found  in  the  abdomen  and  pelvis.  The  left  uterine  appendages, 
intestines,  and  omentum  were  matted,  but  ultimately  the  Fallopian  tube  and 
ovary  were  isolated  and  brought  up.  The  ovary  was  then  found  to  contain 
an  abscess,  which  had  burst  by  two  ulcerated  openings.  The  tube  and  ovary 
were,  therefore,  removed  by  ligature,  the  abdomen  well  washed  out  with  warm 
water,  and  a  drainage  tube  inserted.  The  patient  was  convalescent  November 
28th,  temperature  and  pulse  being  normal. 


Fibrous  Poylpi  Complicating  the  Puerperium. 

In  this  communication  Halliday  Groom  mentions  briefly  the  previously 
recorded  cases  similar  to  his,  and  then  narrates  two  observed  by  him. 

Cdse  I.  Patient  was  first  seen  with  retro  verted  and  enlarged  uterus ;  poly- 
pus was  suspected.  After  dilatation  with  tupelo  tents,  the  base  of  this  polypus 
was  felt,  but  Groom  was  unable  to  remove  it.  When  next  seen  the  patient 
was  six  months  pregnant,  and  after  spontaneous  premature  labor  there  was 
80  much  hemorrhage  that  the  inside  of  the  uterus  was  explored,  and  a  polypus 
about  the  size  of  an  orange  twisted  off'  from  the  fundus. 

Despite  intrauterine  injection  of  corrosive  sublimate,  the  patient  died  from 
septicaemia  on  the  sixth  day. 

Case  11.  was  somewhat  similar,  except  that  the  labor  was  normal,  and  the 
patient  recovered.     The  recorded  cases  are  21,  grouped  as  follows  : 

1.  Non-gangrenous,  in  which   a  healthy  tumor  was  expelled 

without  any  artificial  aid 5 

2.  Gangrenous       .         .  .         .         .         .         .         .         .6 

3.  Gangrenous  or  non-gangrenous  removed  artificially  with  hand 

or  instrument 10 

Total 21 

Budin,  in  his  Obstetrique  et  Gyntcologie  (1886),  records  a  case  where  labor 
was  so  obstructed,  but  the  tumor  was  not  expelled. 


Death  from  Sublimate  Poisoning  after  two  Vaginal  Injections. 

Since  1885  corrosive  sublimate  has  been  used  in  the  Prag.  jDbstetric  Klinik, 
under  Prof,  Breisky's  care,  but  in  renal  cases,  in  those  with  intestinal  troubles, 
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and  in  anaemic  and  badly  nourished  women  uterine  injections  of  it  were  not 
employed.  For  bathing  the  external  genitals  and  as  a  vaginal  douche, 
1 :2000  was  the  strength  of  the  douche,  and  if  repeatedly  used  it  was  diluted 
to  1 :  4000.  Up  to  August  28th  of  this  year,  according  to  Fleischm ANN 
"  Todliche  Sublimatvergiftung  nach  einer  zweimaligen  Scheidenausspiilung.'* 
Centralbl.  fur  Gyndk.,  No.  47,  1886),  1620  cases  were  so  treated  with  no  bad 
result  until  the  following  : 

M.  C,  seventeen,  primipara,  had  been  well  during  pregnancy  with  no 
symptoms  of  kidney  affection.  On  the  first  day  of  her  labor,  August  28th, 
the  vagina  was  douched  with  1 :  2000  corrosive  sublimate  before  and  after  a 
vaginal  examination.  Prior  to  this  examination  a  small  quantity  of  bloody 
slime  had  passed  from  the  genitals.  After  the  second  douche  pain  was  felt 
in  the  lower  part  of  the  abdomen  with  vomiting  and  diarrhoea.  Carbolic 
douche  was  now  employed  and  some  laudanum  given  for  the  diarrhoea.  The 
child  was  born  on  the  29th,  the  vagina  being  douched  with  carbolic  lotion 
after  the  expulsion  of  the  placenta,  and  catgut  sutures  applied  to  the  perineal 
and  vestibular  tears. 

The  puerperium  was  briefly  as  follows  : 

August  29th  (afternoon).     Six  fluid  motions,  salivation,  scanty  urine. 

30th.  Gums  spongy;  grayish-white  spots  below  the  tongue;  throat  con- 
gested ;  urine  scanty  and  albuminous,  with  hyaline  and  granular  casts,  kidney 
and  bladder  epithelium,  and  broken-down  red  blood-corpuscles. 

The  diarrhoea  and  scanty  urine  continued ;  tympanites  began  on  the  31st 
and  death  from  coma  occurred  on  September  5th,  eight  days  after  the  use  of 
the  sublimate. 

Post-mortem  examination  showed  acute  Bright's  disease,  dysentery,  ulcer- 
ated stomatitis  and  pharyngitis,  parenchymatous  degeneration  of  th^  myo- 
cardium and  liver,  pneumonia,  acute  cystitis,  and  imperfect  involution  of  the 
uterus. 

Fleischmann  discusses  this  case  and  comes  to  the  conclusion  that  corrosive 
sublimate  poisoning  had  occurred,  the  sublimate  passing  into  the  circulation 
through  small  lesions  of  the  mucous  membrane  at  the  internal  os.  He  be- 
lieves with  Thorn  (  Volkmann's  SammL,  No.  250)  that  corrosive  sublimate 
should  never  be  used  for  vaginal  or  uterine  douching,  but  only  for  the  skin 
surfaces  of  the  patient  and  medical  man.  Carbolic  acid  should  be  employed 
as  a  substitute  in  the  former  instances. 

[This  case  is  certainly  exceptional.  Mischief  might  have  arisen  from  car- 
bolic acid.  It  is  probable  that  the  sublimate  passed  by  some  mischance 
directly  into  the  circulation.  The  fatal  injections  were  given  by  a  midwife, 
and  it  is  not  stated  if  any  forcible  dilatation  was  used.] 


The  Origin,  Diagnosis,  and  Surgical  Treatment  of  Genital 
Tuberculosis  in  Women. 

For  some  time  Hegar  {Die  Enstehvng,  Diagnose,  und  chirurgische  Behand- 
lung  der  Genitaltuberculose  des  Weibes)  had  in  his  castration  cases  met  with 
instances  where  the  Fallopian  tubes  contained  cheesy  matter.  Mandach,  a 
Swiss  practitioner,  had,  in  1882  and  1883,  removed  a  tubercular  kidney  and 
afterward  a  tubercular  Fallopian  tube  from  a  patient  successfully,  while 
Czerny  had  also  removed  a  tubercular  tube  in  a  case  of  tubercular  peritonitis. 
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Hegar  had  considered  his  cases  as  adhesive  peritonitis  Avith  thickened  pus  in 
the  tubes,  and  as  a  condition  following  pyosalpinx.  The  first  thing  that  cast 
doubt  on  this  idea  was  the  occurrence  of  pulmonary  disease  afterward  in  such 
a  patient:  and  he,  therefore,  reconsidered  all  such  from  a  new  etiological 
standpoint. 

In  the  monograph,  Hegar  considers  the  subject  of  genital  tuberculosis  with 
special  reference  to  diagnosis,  origin,  and  treatment  by  laparotomy  when 
pelvic  in  women. 

The  subject  is  so  interesting  and  valuable  that  Ave  abstract  it  fully. 

Origin.  Tuberculosis  does  not  affect  the  testicle  and  ovary  so  frequently  as  it 
does  the  Fallopian  tubes  or  epididymis.  The  body  of  the  uterus,  the  A^as 
deferens,  and  especially  the  cervix  uteri,  are  rarely  attacked  :  the  vagina  is  less 
frequently  involved  than  the  uterus  and  tubes.  Friedlander  observed  an  isolated 
tubercular  eruption  below  a  shalloAv  ulcer  near  the  os  uteri :  noAvhere  else  was 
there  a  similar  affection.  As  to  the  frequency  .of  primary  genital  tuberculosis, 
Dr.  Mosler  found  eight  out  of  forty-six  instances  primary  ;  Frerichs,  in  ninety- 
six  post-mortem  examinations  of  tubercular  bodies,  found  the  sexual  organs 
involved  fifteen  times,  in  three  of  these  the  affection  being  primary. 

In  men,  genital  tuberculosis,  secondary  or  primary,  is  more  common  than 
in  Avomen,  so  far  as  one  can  trust  statistics. 

Hegar  then  discusses  the  question  of  the  latency  of  genital  and  peritoneal 
tuberculosis,  pointing  out  that  it  may  run  a  sIoav,  chronic  course,  and  may 
spontaneously  cure  by  caseation  or  suppuration.  Cases  of  cure  of  peritoneal 
tuberculosis  are  not  rare,  and  have  been  recorded  by  Wells,  Neumann,  and 
others.  In  men  there  is  greater  opportunity  for  cure  than  in  women ;  but, 
although  the  Fallopian  tube  may  be  perforated,  or  the  disease  may  spread 
through  the  ostium  abdominale,  it  may  become  encapsuled  by  adhesion  to 
neighboring  organs,  more  especially  to  the  posterior  surface  of  the  uterus  or 
broad  ligament. 

The  tubercular  poison  may  reach  the  sexual  organs  either  from  Avithout  or 
through  the  body  from  other  previously  affected  organs.  Thus  the  phthisical 
sputum,  or  stool,  may  pass  into  the  vagina  from  Avithout,  and  set  up  mischief, 
as  in  cases  Avliere,  on  post-mortem,  one  finds  lung  excavation,  ulceration  of 
the  bowel  and  A'agina,  Avithout  disturbance  of  the  rest  of  the  sexual  tract. 

The  extension  through  the  body  is  Avell  knoAvn,  and  happens  as  follows : 
Tubercular  affection  of  the  intestine  is  present,  and  spreads  through  the  Avail 
of  the  boAvel  to  the  peritoneum,  and  thus  affects  the  tube.  It  may  pass  along 
its  lumen  and  into  the  uterus,  owing  to  the  ciliated  epithelium.  The  bacilli 
have  been  detected  in  the  folds  of  the  fimbriated  end  by  Schramm,  the  rest 
of  the  tube  remaining  sound. 

The  tubercular  affection  may  further  spread  by  perforation  of  a  tubercular 
ulcer  of  the  intestine.  In  one  case  the  ulcer  Avas  rectal,  opened  into  the 
vagina,  and  in  this  Avay  the  vagina,  uterus,  and  peritoneum  Avere  affected,  but 
not  the  tube.  Most  authors  consider  the  blood  stream  as  the  usual  carrier. 
In  one  case,  of  a  five  month's  pregnancy,  where  the  mother  died  without 
abortion,  from  miliary  tuberculosis,  no  tubercle  or  bacilli  were  found  at  the 
placental  site  nor  in  the  foetus. 

In  infection  from  without,  the  contagion  may  be  conveyed  by  the  finger,  by 
irrigation  tubes,  etc.  Coitus  and  puerperal  conditions  also  afford  oppor- 
tunities. 
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Genital  tuberculosis  is  more  frequent  in  adults  than  in  childhood,  or 
after  the  menopause.  Fernet  gives  four  cases  of  women  with  primary  sexual 
affection,  after  association  with  phthisical  men ;  and,  on  the  other  hand,  one 
case  of  caseous  epididymitis  in  a  man  with  no  phthisical  heredity,  after  sus- 
picious intercourse.  A  case  of  cystitis  (tubercular)  after  coitus,  is  also  recorded 
where  bacilli  were  found. 

While  no  case  of  primary  tuberculosis  during  pregnancy  is  known,  it  has 
often  been  noted  after  full  time  or  premature  births.  This  affection  may  be 
then  acute,  death  occurring  in  nineteen  to  thirty-three  days,  but  is  also  chronic. 

We  pass  over  the  account  of  infection  by  vaccination,  circumcision,  instru- 
ments of  gynecologists,  as  well  as  Hegar's  comparison  to  gonorrhoeal  poison, 
merely  remarking  that  the  bacillary  nature  of  tuberculosis  explains  such 
instances,  that  one  can  also  understand  mixed  infection  (gonorrhoea  and 
tuberculosis)  and  that  the  tubercular  poison  may  pass  either  along  the  mucous 
genital  tract  or  by  the  lymph  spaces  of  the  connective  tissue. 

Diagnosis.  The  points  to  be  considered  in  diagnosis  are,  heredity,  the 
occurrence  of  infantile  affections,  and  opportunities  for  infection. 

The  clinical  picture  will  vary  according  to  the  site  and  extent  of  the  process. 
We  may  have  colpitis,  endometritis,  and  especially  chronic  pelvic  peritonitis; 
and,  when  chronic,  we  may  have  secondary  nervous  symptoms,  with  painful 
menstruation,  sometimes  profuse,  sometimes  scanty.  Increase  in  temperature 
may  be  slight. 

Early  appearance  of  marked  peritoneal  exudation  is  noteworthy,  and  lung 
or  bowel  tuberculosis  occurring  with  pelvic  exudations  will  awaken  the  sus- 
picion that  the  pelvic  condition  is  also  tubercular.  The  physical  conditions 
are  the  most  important.  In  vaginal  tuberculosis  we  have  miliary  nodules, 
caseous  masses,  and  ulcers.  Detection  of  the  bacilli  is  necessary  to  diagnosis. 
The  tuberculous  uterus  is  large,  partly  from  tubercular  infiltration,  and  partly 
from  hyperplasia  of  its  normal  elements.  Nodular  enlargement  may  be  found 
in  the  tubes,  but  the  uterine  enlargement  is  usually  uniform.  The  affections 
of  the  tubes  may  be  such  that  they  are  sausage-like  or  beaded,  the  enlarge- 
ments varying  in  size  from  a  bean  to  a  walnut.  These  may  blend  and  give  a 
rounded  tumor.  The  position  of  the  tubes  is  altered — i.  e.,  they  may  lie  at  the 
side  of  the  uterus,  on  the  posterior  or  lateral  pelvic  walls,  or  in  Douglas's 
pouch.  They  are  seldom  in  the  vesico-uterine  pouch.  Adhesions  may  occur 
altering  the  above  conditions,  and  binding  the  tubes  to  the  posterior  aspect  of 
the  broad  ligament. 

The  appearances  given  are  like  tubal  dropsies,  but  on  section  of  the  tube 
in  pyosalpinx  we  do  not  get  circumscribed  swellings.  In  tubercular  tubes 
Plegar  could  squeeze  out  caseous,  wormy  masses,  evidently  from  the  tube 
lymphatics. 

The  tubercular  nodules  are,  in  addition,  angular  and  polygonal,  and  may 
vary  in  consistence.  The  rest  of  the  pelvic  peritoneum  (broad  ligaments, 
utero-sacral  ligaments)  may  be  thickened  and  infiltrated,  and,  of  course,  we 
may  also  have  general  miliary  peritonitis.  A  second  form  of  tube  affection  is 
found  where  ovaries,  tubes,  and  broad  ligaments,  and  even  uterus  are  matted 
in  one  large  mass.  This  condition  is  difficult  to  separate  from  malignant  or 
inflammatory  conditions  of  the  pelvic  organs,  and  diagnosis  in  such  instances 
is  not  easy. 


MIDWIFEKY    AND    GYNECOLOGY.  589 

Treatment.  The  importance  of  prophylaxis  is  evident.  The  marriage  of 
the  phthisical  must  be  forbidden  or  limited.  Phthisical  and  general  patients 
should  not  be  classed  together,  and  in  regard  to  instruments  we  must  look  on 
tubercular  infection  as  we  do  on  that  of  wounds.  Phthisical  sputum  and 
stools  must  be  disinfected,  and  phthisical  nurses  should  not  be  allowed  to 
attend  puerperse. 

The  initial  stages  of  colpitis  and  endometritis  have  not  been  observed  as 
yet,  but  if  detected  might  be  cured  by  curetting  and  the  use  of  iodoform. 

Extirpation  of  the  uterus  joer  vaginam,  supravaginal  excision  of  the  cervix, 
removal  of  the  tubes  and  ovaries,  or,  finally,  mere  abdominal  section  with 
drainage,  are  all  operative  possibilities.  We  must  remember  that  tubercu- 
culosis  is  slower  than  carcinoma  uteri,  and  that  operative  interference,  even  if 
incomplete,  may  bring  about  a  cure.  Removal  of  the  tubes,  ovaries,  or  uterus 
is  indicated  when  their  tubercular  affection  is  primary,  and  not  tending  to 
quiescence.  When  secondarily  affected,  they -may  still  be  operatively  treated 
if  the  changes  in  the  other  organs  are  not  causing  injury,  or  are  yielding  to 
treatment.     Fresh  tubercular  peritonitis  is  no  hindrance  to  operation. 

The  contra-iudications  to  operative  treatment  are  advancing  disease  in  other 
organs,  in  which  the  genital  disease  plays  only  a  secondary  part ;  a  greatly 
run-down  condition,  and  great  fixation  of  the  affected  organs,  which  not  rarely 
indicates  breaking  down.  One  can,  however,  in  such  cases,  open  the  abscesses 
and  cavities. 

Vaginal  extirpation  of  the  uterus  can  only  be  exceptionally  practised,  but 
when  tubercular  affection  of  the  mucosa  has  not  passed  too  deeply  into  the 
Avail,  we  can  employ  curetting,  cauterization,  and  application  of  iodoform. 
When  the  tubes  are  also  affected,  their  vaginal  extirpation  is  difficult,  owing 
to  uncertainty  in  the  arrest  of  hemorrhage.  Supravaginal  amputation  of  the 
cervix  needs  no  special  remark,  and  we,  therefore,  pass  on  to  the  question  of 
salpingotomy  with  castration. 

Salpingotomy  and  castration  can  be  practised  when  the  tubes,  ovaries,  and 
neighboring  portions  of  the  broad  ligaments  are  involved;  when  the  uterus  is 
simultaneously  involved,  but  gives  hopes  of  yielding  to  a  later  intrauterine 
treatment,  or  when  peritonitis  indicating  abdominal  section  is  present. 

Hegar  specially  alludes  here  to  the  difiiculties  encountered  when  dense  adhe- 
sions are  present,  and  warns  against  mistaking  the  surface  of  the  broad  liga- 
ment affected,  penetrating  it,  and  causing  bleeding  in  attempts  to  enucleate. 

The  posterior  lamina  of  the  broad  ligament  is  the  one  on  which  the  tuber- 
cular tubes  and  ovaries  usually  lie. 

In  one  case  he  treated  a  fixed  uterine  adhesion  (three  centimetres  in  diam- 
eter) by  the  extraperitoneal  method :  and,  as  the  other  tube  had  been  deep 
and  fixed,  and  breaking  down  caseous  matter  present,  with  parenchymatous 
bleeding  going  on,  he  penetrated  the  vaginal  roof,  and  plugged  with  a  long  strip 
of  iodoform  gauze,  bringing  the  end  into  the  vagina      The  result  was  good. 

In  one  case  a  small  tubercular  nodule  was  on  the  uterine  horn  and  required 
intraperitoneal  ligature.  If  the*  uterine  cavity  is  opened,  however,  one  must 
treat  it  extraperitoneal.  When  the  broad  ligaments  are  unyielding,  the  elastic 
ligature  may  be  necessary. 

The  opening  and  evacuation  of  tubal  tumors  through  the  vagina  or  abdominal 
walls,  with  subsequent  drainage,  injections,  etc.,  may  be  employed,  when  the 
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patient's  strength  and  the  condition  of  the  other  organs  permit.  The  rela- 
tions here  are  much  as  in  pyosalpinx.  The  tube  walls  are  often  intact  and 
the  cavities  closed  by  adhesions  of  the  fimbriated  end.  The  ostium  abdomi- 
nale  may,  however,  be  patent,  and  the  wall  of  the  tube  perforated.  Thus  the 
contents  may  escape  and  set  up  a  septic  peritonitis.  The  tube  may,  in  great 
part,  be  destroyed  and  then  the  cavity  made  up  of  false  membranes  and  the 
pelvic  walls  or  organs.  The  tumor  may  be  in  the  true  pelvis  or  projecting  up 
to  the  abdominal  wall,  or  separated  by  omentum  and  intestine.  Seldom  is  it 
adherent  to  the  parietal  peritoneum. 

The  operations  on  such  tubercular  cavities  have  been  performed  by  Aran, 
who  punctured  per  rectum.  Hegar  has  performed  salpingectomy  and  castra- 
tion in  six  cases.     Mandach  has  performed  it  once  with  a  good  result. 

Hegar's  results  have  been  as  follows :  One  patient  died ;  a  second  was  well 
six  months  after  the  operation.  A  third  was  well  six  months  after,  and  was 
free  from  pain ;  had  not  menstruated.  Then  the  period  returned  as  well  as 
the  pain,  and  suspicious  lung  symptoms  came  on.  The  ultimate  result  three 
years  after  the  operation  has  been  good.  A  fourth  case  had  double  pleurisy, 
apex  pneumonia,  and  other  troubles  four  months  after  operation,  but  is  now, 
a  year  after,  in  good  condition.     The  fifth  and  sixth  cases  gave  good  results. 

The  following  are  some  of  the  cases : 

Case  I.  History  of  suspicious  (tubercular)  illnesses  in  childhood ;  defective 
development  of  the  uterus  (infantile).  AmenorrhcBa  with  menstrual  moli- 
mina ;  remains  of  old  pelvic  peritonitis  ;  tubes  with  caseous  contents.  Cas- 
tration and  salpingectomy.  Cure.  Tubes  and  ovaries  w^ere  found  adherent  and 
.  the  former  were  follicular.  The  tubes  were  dilated  and  caseous,  the  fimbriated 
end  closed.  The  diagnosis  was  based  on  the  pelvic  condition,  the  history, 
and  the  lung  condition. 

Case  IV.  Phthisis  in  the  family ;  dysmenorrhoea ;  attacks  of  pain,  espe- 
cially during  the  menses.  Primary  tuberculosis  of  the  tubes ;  castration  and 
salpingectomy  ;  discovery  of  the  bacilli. 

Case  V.  Beginning  of  the  disease  in  childbed  with  endometritis;  swell- 
ing of  lymphatic  glands;  menorrhagia.  Castration  and  salpingotomy; 
recovery.  Six  months  after,  pleurisy  and  lymphatic  swellings.  Condition 
good  one  year  after. 

Tubal  Disease. 

A.  Martin",  of  Berlin,  points  out  {Zeitschrift  far  Geburtshulfe  und  Oyndk., 
Bd.  xiii.  Hft.  2)  that  the  chapter  on  tubal  disease  is  usually  one  of  the  shortest 
in  text-books,  and  one  leaving  little  impression  on  the  reader.  These  dis- 
eases have,  however,  received  attention  from  several  during  the  last  ten  years. 
Hegar,  in  his  classical  work  on  castration,  as  well  as  through  his  pupils,  has 
given  his  operative  experiences.  Lawson  Tait  has  vindicated  a  special  role 
in  the  sexual  life  for  the  tubes ;  while  Martin  and  his  assistant,  Bertram,  have 
published  diagnostic  and  pathological  points.  Veit  has  written  specially  on 
tubal  pregnancy;  and  Hegar  has  recently  published  a  special  monograph  on 
tuberculosis  in  the  tubes.  The  special  works  of  Hennig  and  Bandl  must  also 
be  taken  into  account. 

Winckel,  in  500  cadavera,  found  the  tubes  affected  in  300.     Martin,  in  1000 
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unpicked  patients  in  his  Policlinik,  found  63  suffering  from  it,  apart  from 
many  cases  where  it  was  secondary. 

Passing  over  statistics  as  to  age,  existence  of  other  pelvic  conditions,  we 
note  that  in  147  cases,  chronic  or  acute,  endometric  disease  was  the  source  of 
the  tubal  mischief.  70  times  it  was  in  relation  to  the  puerperium,  especially 
that  of  premature  labor. 

55  patients  were  gonorrhoeal,  3  had  still  fresh  traces  of  syphilis,  and  10 
were  tubercular.  In  122  cases  there  were  changes  in  the  pelvic  peritoneum, 
ovaries,  and  broad  ligaments,  and  in  11  the  passage  of  the  mischief  from  tube 
to  peritoneum  was  traced ;  in  no  case  was  it  noted  as  advancing  from  peri- 
toneum to  tube.  In  2  (of  the  11)  the  tube  burst;  in  the  others  the  mischief 
happened  from  the  passage  of  fluids  into  the  peritoneum  through  the  ostium 
abdominale  of  the  tube. 

In  91  cases  both  tubes  were  affected,  in  58  the  right  only,  and  in  138  the  left 
only.  In  regard  to  the  structure  of  the  tube,  Martin  briefly  mentions  its 
mucous  membrane,  arranged  in  folds  running  in  the  long  axis  of  the  tube, 
and  the  absence  of  glands  and  papillae.  The  folding  of  the  mucous  membrane 
is  most  marked  at  the  abdominal  end  of  the  tube.  The  musculature  is  most 
marked  at  the  uterine  ends. 

The  inflammatory  processes  may  be  I.  Endo-salpingitis,  or  catarrhal  salpin- 
gitis, II.  Interstitial  salpingitis,  and  III.  Follicular  salpingitis. 

In  endosalpingitis  there  is  swelling  of  the  folds  of  the  mucous  membrane, 
abundant  small-celled  infiltration  of  the  mucous  membrane,  the  epithelium 
remaining  intact.  The  vessels  are  distended,  and  ecchymoses  are  seen  here 
and  there. 

In  interstitial  salpingitis  we  have  an  analogous  change  in  the  muscular  wall : 
the  tube  is  of  a  size  varying  from  that  of  a  lead  pencil  to  that  of  the  little 
finger.     The  mucous  membrane  points  at  the  ostium  abdominale. 

In  follicular  salpingitis  the  wall  is  thickened  and  enlarged  by  the  presence 
of  what  are  like  cysts  on  section;  the  wall  seems  alveolar  and  small-celled 
infiltration  with  loss  of  the  mucous  membrane  epithelium  is  present.  Further 
developments  depend  on  the  changes  in  the  muscular  walls,  in  the  lumen  of 
the  tube,  or  on  the  advent  of  microorganisms.  We  may  thus  get  disten- 
tion, muscular  hypertrophy,  atresia,  occlusions  of  the  abdominal  end,  hydrops 
tubae,  and  so  on. 

The  microorganisms  which  may  infect  are  those  of  puerperal  sepsis,  gono- 
cocci,  tubercle  bacilli,  and,  in  one  case,  of  actinomycosis.  The  first,  Martin 
believes  to  be  the  most  common. 

In  the  symptomatology  of  tubal  disease,  Martin  emphasizes  the  localization 
by  the  patients  of  the  pain  in  the  side  of  the  pelvis,  as  well  as  the  colicky 
pains  which  occasionally  end  with  the  escape  of  fluid  from  the  uterus.  Most 
of  the  patients  complain  of  profuse  pain  and  irregular  menstruation,  and 
have  marked  disturbance  of  the  general  health. 

The  diagnosis  is  also  made  out  by  palpation,  in  the  way  well  known  to 
those  who  practise  bimanual  examination. 

In  treatment,  Martin  points  out  the  value  of  medicine,  especially  antiphlo- 
gistic remedies,  as  only  one-fifth  of  his  cases  required  extirpation.  Bleeding, 
rest,  energetic  action  on  the  bowels,  and  narcotics  during* the  paroxysms  of 
pain,  as  well  as  remedies  causing  absorption,  should  be  employed.    In  gonor- 
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rhoeal  cases  Martin  has  used,  with  good  results,  unguentum  hydrargyri 
cinerium. 

In  72  cases  he  removed  the  tubes  and  ovaries ;  in  30,  both  tubes  ;  in  42,  one ; 
and  in  4  cases  he  removed  first  the  one  and  then  the  other.  In  most  of  the 
cases,  adhesions  to  the  ovary  and  surrounding  parts  were  present,  and  in  some 
adhesions  to  the  bowel,  or  even  perforation  was  present.  These  Martin  regards 
as  bad  cases,  a,nd  3  of  his  12  deaths  were  ascribed  to  this.  In  1,  tubercular 
lung  mischief  was  present,  but  without  tuberculosis  in  the  pyosalpinx.  1 
died  from  cancerous  cachexia  from  primary  tubal  cancer,  5  died  from  sepsis, 
and  in  2  the  cause  of  death  was  unknown. 

Martin  does  not  wash  out  the  peritoneum  unless  he  cannot  help  it,  and  taps 
the  distended  tubes  before  separating  them. 

He  usually  closes  the  wound  fully,  or  drains  either  through  the  vagina  or 
in  such  a  way  as  to  close  off  the  portion  requiring  drainage  from  the  rest  of 
the  peritoneal  cavity. 


The  Diagnosis  of  CoMMEisrciNG  Cancer  of  the  Portio. 

Stratz  {Zeitschrlftf'dr  Geb.  und  Oyndk.,  Bd.  xiii.  Heft  1)  points  out  that  the 
operative  methods  of  the  treatment  of  malignant  disease  of  the  uterus  have  so 
far  been  tested  by  time,  and  we  can  now  say  with  certainty  that  carcinoma  is 
curable.  Already  have  cases  been  recorded  where  women  have  enjoyed  eight 
years  of  undisturbed  health  after  operation. 

There  is  further  quite  a  series  of  cases  of  special  interest  where,  on  post- 
mortem examination  some  years  after  operation,  no  traces  of  uterine  cancer 
were  found,  while  often  in  the  ovary,  pelvic  connective  tissue,  etc.,  carcino- 
matous disease  had  established  itself.  One  special  case  where  Schroder  had 
performed  supravaginal  amputation,  had,  on  subsequent  section,  the  scar  and 
uterine  remains  free,  but  the  whole  pelvis  filled  with  malignant  masses. 

Stratz  believes,  therefore,  that  cancer  is  curable,  and  that  the  earlier  the 
operation  the  better  the  result.  He  deprecates  palliative  treatment  as  only 
rendering  radical  treatment  impossible,  and  condemns  those  who  hold  cancer 
incurable.  It  is  of  the  utmost  importance,  therefore,  to  diagnosticate  carci- 
noma early,  and  subject  it  to  prompt  radical  treatment. 

He  points  out,  however,  that  the  early  symptoms  of  cancer  are  so  slight 
that  women  consult  aspecialist  too  late.  The  family  physician  has  the  oppor- 
tunity of  being  consulted  early,  and  has  the  opportunity,  therefore,  of  seeing 
the  initial  symptoms,  such  as  increase  in  the  menstrual  flow,  slight  pains,  and 
so  on.  A  specially  frequent  and  well-known  symptom  is  bleeding  after  coitus. 
When  for  such  symptoms  one  can  exclude  external  influences,  the  question  of 
cancer  as  their  source  must  be  considered. 

The  early  physical  signs  of  carcinoma  are  not  well  marked,  and  it  may  be 
impossible  to  diagnosticate  early  malignant  disease  without  microscopic  ex- 
amination of  the  suspicious  tissue.  Ruge  and  Veit  have  shown  that  one  can 
only  suspect  beginning  cancer  from  symptoms :  this  suspicion  can  be  estab- 
lished by  microscopic  investigation. 

Stratz  records  some  cases  of  early  carcinoma,  points  out  the  difficulty  of 
diagnosis  by  the  naked  eye,  and  concludes  that  the  important  signs  of  early 
malignant  disease  of  the  cervix  are :  1.  The  affected  portion  separates  sharply 
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from  the  sound  tissue.  2.  One  can  see  a  difference  in  the  plane  of  the  affected 
as  compared  with  the  sound  tissue.  3.  The  cancerous  portions  have  a  yel- 
lowish tinge.  4.  The  malignant  parts  are  usually  small,  nodular,  whitish- 
yellow  prominences. 

On  One-sided  Hypertrophy  of  the  Vaginal  Portion  of  the  Cervix. 

The  hypertrophies  of  the  supravaginal  and  middle  portions  of  the  cervix 
are  believed  to  be  brought  about  by  traction  exerted  on  these  by  prolapse  in 
the  vaginal  wall.  On  the  other  hand,  the  hypertrophy  of  the  vaginal  portion 
is  not  evident,  and  has  been  attributed  to  the  irritation  of  pessaries,  to  mas- 
turbation, or  circulatojy  disturbances. 

One  certain  fact  is  that  we  get  hypertrophy  of  the  vaginal  portion  as  the 
only  form  in  nulliparae,  while  in  parous  women,  and  in  the  chronic  metritis 
of  nulliparae,  the  portio  vaginalis  is  small ;  in  the  parous  it  is  large.  The 
hypertrophic  processes  are  either  simple  or  follicular ;  in  the  former  all  the 
elements  of  the  cervix  are  involved,  in  the  latter,  chiefly  the  mucous  mem- 
brane. Partial  hypertrophies  are  associated  with  cervical  laceration.  Of  such 
hypertrophies,  that  of  the  anterior  lip  is  the  most  common,  the  posterior  lip 
following  nextj  and  the  lateral  hypertrophies  last.  Simple  partial  hyper- 
trophies are,  therefore,  associated  with  lacerations  brought  about  by  labor. 
Follicular  hypertrophy  may  exist  in  nulliparae,  and  is  related,  doubtless,  to 
ectropion,  is  always  partial,  and  is  not  so  evidently  associated  with  a  preceding 
labor.     Symmetrical  follicular  hypertrophy  has  not  yet  been  observed. 

Stratz  (  Ueber  einseitige  Hypertrophie  des  untern  Cervicalabschnitts)  takes  up 
more  especially  one-sided  hypertrophies.  The  only  cases  of  any  size  are 
recorded  by  Cazeau,  Tarnier,  and  Huguier.     Three  cases  are  given  by  Stratz. 


Menstruation  in  Monkeys. 

Mr.  Bland  Sutton  [Brit.  Gynec.  Journal,  November,  1886)  first  considers 
menstruation  in  the  human  female.  From  an  examination  of  the  uteri  of 
young  females  during  gestation  he  has  come  to  the  conclusion  that  during 
menstruation  only  the  epithelium  of  the  uterus  passes  away;  this  is  accompa- 
nied with  blood  and  mucus.  He  criticises  Dr.  Williams's  view  on  the  ques- 
tion ;  but  it  is  important  to  note,  however,  that  Mr.  Sutton  does  not  define 
the  mucous  membrane  of  the  uterus  as  Dr.  Williams  does,  and  that  he  makes 
no  reference  to  the  elaborate  papers  of  Kundrat  and  Engelmann  and  Leopold. 
Dr.  Williams  includes  the  muscular  fibre  of  the  uterus  in  the  term  mucous 
membrane,  and  believes  that  the  mucous  membrane  down  to  it — i.  e.,  the  glan- 
dular mucous  membrane — is  removed.  This  is  a  superficial  removal  only 
when  we  consider  his  definition.  The  view  advanced  by  Sutton  differs  little 
from  that  given  by  Leopold. 

In  Macaque  monkeys  and  baboons  during  menstruation  Sutton  has  been 
able  to  show  that  the  epithelial  lining  of  the  uterus  is  not  shed,  and  that  tha 
amount  of  blood  escaping  is  small. 
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Prophylaxis  of  Hydrophobia. 

Pasteur  has  recently  (November,  1886)  communicated  to  the  Acadtmie  des 
Sciences  the  results  of  the  employment  of  his  much  heard  of  method  during 
the  one  year  which  has  elapsed  since  he  gave  his  first  communication  to  the 
Academic  on  October  26,  1885.  2490  persons,  supposed  to  have  been  bitten 
by  mad  dogs,  were  treated  by  his  method  during  that  period.  The  treatment 
of  each  was  uniform,  lasting  always  for  ten  days,  during  which  a  daily  injec- 
tion of  infusion  of  spinal  cord  of  a  rabbit  was  made,  beginning  with  a  cord 
of  fourteen  days'  exposure,  and  ending  with  one  of  five  days.  He  classifies 
the  patients  according  to  their  nationality.  It  is  interesting  to  note  that 
while,  as  was  to  be  expected,  the  majority  (about  two-thirds)  were  French,  80 
were  English,  21  American,  and  many  came  from  the  remotest  parts  of  Europe. 
Out  of  the  1726  French  and  Algerian  cases,  10  were  unsuccessful,  the  patients 
afterward  dying  of  hydrophobia.  This  is  equal  to  a  mortality  of  1  in  172. 
During  the  five  years  preceding  November,  1885,  the  number  of  deaths  from 
hydrophobia  in  the  hospitals  of  Paris  was,  on  an  average,  12  a  year.  During 
the  year  ending  November,  1886,  there  have  been  only  3  deaths,  and  in  2  of 
these  the  patient  had  not  previously  been  treated  by  Pasteur's  method. 
Pasteur  believes  that  these  results  are  strongly  confirmatory  of  the  utility  of 
his  method. 

He  has  found  it  necessary  to  modify  his  method  in  the  case  of  patients 
bitten  on  the  face  or  head,  or  bitten  very  severely  elsewhere,  especially  if  the 
parts  were  naked.  This  he  does  by  passing  more  rapidly  than  usual,  and 
with  omissions,  through  the  injection  of  the  graded  cords,  until  a  spinal  cord 
of  one  day  old  is  used. 

Finally,  in  order  to  meet  the  objection  which  has  been  raised  to  the  experi- 
ments on  dogs,  -on  which  his  method  is  based,  that  the  dogs  were  inoculated 
before  being  bitten,  whereas  men  are  inoculated  after  they  are  bitten,  Pasteur 
has  made  some  fresh  experiments  on  dogs  in  which  he  practised  intracranial 
injection  with  fresh  unmitigated  virus,  and  then  inoculated  the  animals  some 
time  afterward  in  the  usual  way.  These  experiments  were  evidently  not  very 
successful,  hydrophobia  appearing  in  most  of  them.  Pasteur  concludes  with 
the  remark  that  the  immunity  conferred  by  inoculation  previous  to  infection 
offers  the  best  proof  of  the  excellence  of  the  method. 


Pharmacological  and  Toxicological  Study  of  Digit alin. 

Lafon  [Annal.  d'hygilne  Fublique,  ser.  3,  tom.  xvi.  pp.  429-444,  and  506- 
519)  begins  with  a  comparison  of  the  physical  and  chemical  characters  of  the 
different  commercial  varieties  of  digitalin.  These  are  chiefly  the  crystallized 
digitalin  of  Nativelle,  the  amorphous  digitalin  of  Homolle  and  Duquesnel, 
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and  the  crystallized  and  amorphous  digitalins  of  Germany  (Merck).  The 
German  varieties  are  fairly  soluble  in  water,  while  the  others  are  very  slightly 
soluble.  In  chloroform  the  latter  are  more  soluble  than  the  former,  which  are 
insoluble.  Further,  the  latter  do  not  yield  the  author's  reaction  {vide  this 
journal,  1886,  p.  345)  with  sulphuric  acid  and  perchloride  of  iron,  while  the 
former  do.  Further  comparison  leads  to  the  conclusion  that  all  the  French 
varieties  of  crystallized  digitalin  are  identical  in  their  physical  and  chemical 
properties ;  that  the  amorphous  digitalin  of  Homolle  and  Quevenne  is  nearly 
identical  with  the  digitoxin  of  the  Germans,  and  resembles  the  French  digi- 
talins in  its  chemical  properties,  though  considerably  differing  from  them  in 
its  fusion  point ;  and  that  the  German  digitalin  diifers  from  the  French  digi- 
talin in  many  of  its  chemical  properties. 

In  the  next  place,  the  author  proceeds  to  prescribe  a  method  of  separating 
the  digitalin  in  a  case  of  poisoning  by  it.  He  says  Stas's,  Otto's,  and  Dragen- 
dorflTs  methods  readily  allow  of  the  separation  of  the  digitalin,  but  not  in  a 
very  pure  form.  And  as  the  purity  of  the  separated  digitalin  is  of  great 
importance  in  the  application  of  the  author's  color  reaction,  he  describes  a 
modified  process  by  which  the  digitalin  can  be  obtained  in  a  purer  form  than 
is  usual.  The  material  supposed  to  contain  the  digitalin  is  to  be  thoroughly 
extracted  with  hot  alcohol,  then  filtered ;  and  the  filtrate  evaporated  until 
nearly  all  the  alcohol  is  driven  off.  An  abundant  precipitate  forms  in  the 
aqueous  residue,  which  is  separated  by  filtration  through  glass  wool.  Sub- 
acetate  of  lead  is  now  added  to  the  filtrate,  which  is  again  filtered.  The  fil- 
trate is  next  treated  with  sulphuric  acid  to  remove  the  excess  of  lead,  and  is 
once  more  filtered.  The  filtrate  is  now  shaken  with  chloroform,  which 
removes  the  digitalin  in  a  very  pure  form,  and  which,  after  the  evaporation 
of  the  chloroform,  can  be  employed  for  the  author's  reaction.  By  such  a 
proceeding  the  author  has  been  able  to  detect  1  mgrm.  (0.015  grain)  in  200 
c.  cm.  of  urine,  and  3  to  4  mgrms.  in  vomits,  soups,  blood,  etc. 

The  next  portion  of  the  author's  communication  is  devoted  to  experiments 
on  the  action  of  digitalin  on  dogs,  given  per  os,  subcutaneously,  and  intra- 
venously. Homolle  and  Quevenne's  digitalin  appears  to  have  been  used  in 
all  these  experiments  (which  are  twenty-five  in  number)  except  in  one  or  two, 
in  which  digitalis  powder  was  employed.  The  experiments  were  mainly 
directed  toward  ascertaining  to  what  extent  the  digitalin  could  be  afterward 
detected  in  the  body.  His  conclusions  in  this  respect  are  (1)  where  small 
poisonous  doses  have  been  given  per  os,  no  trace  of  digitalin  is  discoverable  in 
the  urine,  blood,  liver,  kidneys,  lungs,  brain,  etc.  But  if  the  dose  is  over  10 
centigrammes  {l^  grains),  and  vomiting  has  not  occurred,  the  poison  can  be 
•detected  within  the  body:  (2)  the  digitalin  is  most  easily  found  in  the  con- 
tents of  the  stomach  or  intestines  (or  in  the  vomit) ;  (3)  after  poisoning  joer  os 
by  small  doses,  digitalin  cannot  be  detected  in  the  internal  organs  of  an  ani- 
mal which  has  been  buried  for  some  time  (six  to  seven  months)  (4)  after 
poisoning  by  subcutaneous  injection,  the  digitalin  is  not  to  be  found  anywhere 
unless  in  the  muscles  in  the  vicinity  of  the  seat  of  injection;  (5)  after  poison- 
ing by  intravenous  injection,  the  digitalin  cannot  be  detected  unless  the 
animal  dies,  or  is  killed,  within  ten  to  twenty  minutes  after  the  injection. 

With  regard  to  the  relative  toxicity  of  the  various  kind*  of  digitalin  when 
administered  subcutaneously,  the  author  finds  that  (1)  the  various  crystalline 
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digitalins  (Nativelle's,  Duquesnel's,  Homolle  and  Quevenne's,  Mialhe's)  have 
nearly  the  same  activity — about  two  milligrammes  per  kilogramme  of  body 
weight  being  sufficient  to  kill  a  dog;  (2)  the  so-called  "digitalin  chlorofor- 
mique"  (Codex)  of  Homolle  and  Quevenne  possesses  the  same  toxicity  as  the 
foregoing;  (3)  that  the  German  digitoxin,  although  considered  more  active 
than  these  others,  is  not  so,  and  possesses  about  the  same  activity. 

As  to  the  elimination  of  digitalin  from  the  organism,  the  results  of  the 
author's  experiments  appear  to  point  to  its  more  or  less  complete  destruction 
within  the  body.  It  is  only  found  in  the  urine  when  very  large  doses  have 
been  administered,  even  though  injected  intravenously.  In  the  case  of  two 
patients  w^ho  were  receiving  40  centigrammes  (6  grains)  daily  of  digitalis, 
leaves  in  the  form  of  an  infusion,  no  digitalin  could  be  detected  in  the  urine. 
But  if  40  centigrammes  of  digitalis  were  digested  with  urine,  the  digitalin 
could  afterward  be  readily  separated  and  recognized. 

AVith  reference  to  the  supposed  accumulation  of  digitalin  within  the  body 
after  repeated  doses  of  it,  the  author  was  not  able  to  find  any  confirmation  of 
this  supposition. 

The  author  finally  investigated  the  resistance  of  digitalin  to  the  action  of 
diastase,  pepsine,  pancreatic  juice,  bile,  mineral  acids,  caustic  alkalies,  yeast 
ferment,  and  emulsine,  as  also  to  the  action  of  putrefaction,  and  found  that 
the  digitalin  was  little  affected.  He  therefore  infers  that  it  is  not  decomposed 
in  the  alimentary  canal,  but  is  probably  much  transformed  in  the  blood. 

Accidental  Poisoning  from  the  Use  of  Subnitrate  of  Bismuth 
IN  Surgical  Dressings. 

Dalche,  of  the  Hotel  Dieu,  reports  two  such  cases  in  the  Annales  cfhygihie 
Publique  (s6r.  3,  tom.  xvi.  pp.  358-361).  The  first  is  that  of  a  woman  who  was 
admitted  to  the  hospital  with  a  very  extensive  burn  over  the  back  and  left 
arm.  It  was  dressed  w^th  subnitrate  of  bismuth,  the  dressing  being  renewed 
every  two  days.  About  a  fortnight  after  the  commencement  of  the  treatment 
the  patient  began  to  complain  of  slight  pain  in  the  throat,  accompanied  by 
dysphagia.  On  the  under  surface  of  the  soft  palate  a  white  false  membrane 
was  observed,  which  extended  to  the  tonsils.  In  two  days  the  membrane 
became  more  extended,  and  was  covered  with  a  blackish  mucus.  A  small 
patch  of  membrane  was  also  noticed  on  the  lower  lip.  The  breath  became 
fetid,  and  the  false  membranes  gradually  became  detached  and  loose,  but 
with  the  formation  of  new  membranes  in  other  parts  of  the  throat  and  mouth. 
A  few  days  later  diarrhoea,  and  afterward  vomiting,  set  in.  The  bismuth 
dressing  was  now  stopped.  The  preparation  used  was  found  to  be  absolutely 
pure,  and  the  presence  of  bismuth  was  detected  in  the  feces  and  the  urine. 
Albumen  was  also  found  in  the  urine.  The  vomiting  and  diarrhoea  continued 
for  two  or  three  days  after  the  stoppage  of  the  bismuth.  But  the  other  symp- 
toms of  bismuth  poisoning  did  not  entirely  disappear  until  after  a  month. 

The  other  case  was  that  of  a  young,  thin,  anaemic  girl,  whose  knee  had  been 
excised  and  the  wound  dressed  with  the  subnitrate.  A  fortnight  after  the 
operation,  without  elevation  of  temperature,  the  patient  lost  her  appetite,  was 
salivated,  and  presented  all  the  symptoms  of  stomatitis.  Bismuth  was  found 
in  the  urine.     The  course  of  this  case  was  similar  to  that  of  the  first. 
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The  author  quotes  Rabuteau  as  saying  that  Dubinsky  found  "that  bismuth, 
which  is  largely  eliminated  in  the  saliva,  produces  in  the  buccal  mucous 
membranes  effects  which  are  similar  to  those  of  mercury."  The  author  ap- 
pears to  be  unaware  of  Steinfeld's  recent  investigation  of  the  action  of  the 
salts  of  bismuth. 


The  New  Mortuary  in  Berlij^. 

Prof.  Liman  ( Vlertelj.f.  gerichtl.  Med,  N.  F.,  Bd.  xlv.  S.  170-178)  gives  a 
description,  with  plans,  of  the  new  mortuary  which  has  just  been  completed 
in  Berlin.  It  is  a  large  horseshoe-shaped  building,  fifty-six  metres  long,  and 
nineteen  metres  broad.  It  has  been  constructed  with  three  objects  in  view  : 
(1)  To  supply  an  ordinary  police  mortuary,  for  the  laying  out  and  identi- 
fication of  such  dead  bodies  as  come  into  the  possession  of  the  police;  (2)  to 
provide  accommodation  for  the  complete  medical  examination  of  the  bodies 
in  needful  cases;  and  (3)  for  the  teaching  of  medical  jurisprudence. 
The  central  part  of  the  building  is  devoted  almost  entirely  to  meeting  the 
first  of  these  objects.  Besides  cellars  for  holding  identified  bodies,  there 
are  seven  small  chambers  for  the  exhibition  of  unidentified  bodies,  two 
in  each.  These  chambers  are  lighted  from  above,  and  lie  along  a  public 
corridor,  from  which  they  are  separated,  as  well  as  from  each  other,  by 
a  glass  partition.  The  temperature  in  these  chambers  and  in  the  cellars  is 
kept  at  0°  to  2°  C.  by  means  of  copper  pipes  in  which  a  solution  of  calcic 
chloride  circulates,  the  solution  being  cooled  by  an  ammonia  ice  machine  in 
an  adjacent  cellar.  On  the  same  level  as  these  chambers  are  two  large  rooms, 
one  for  washing  the  bodies  and  another  for  depositing  the  bodies  after  they 
are  coffined.  Conveniently  near  is  a  small  chapel,  where  funeral  obsequies 
may  be  performed  in  connection  with  bodies  about  to  be  removed  for  burial. 
A  hydraulic  elevator,  capable  of  lifting  three  hundred  kilos.,  is  used  for  lifting 
bodies  from  one  story  of  the  building  to  another.  The  right  wing  of  the 
building  consists  of  two  stories,  one  of  which  is  devoted  to  the  medico-legal 
examination  of  bodies,  and  the  other  to  arrangements  for  teaching.  In  the 
former  there  is  a  commodious  autopsy  room,  with  two  tables,  two  chemical 
laboratories,  two  private  rooms  for  the  physicians,  a  room  for  the  crown  officer, 
and  a  small  waiting-room  for  the  witnesses  required  to  identify  the  bodies; 
in  the  latter,  which  is  placed  above  the  other,  there  is  another  autopsy  room 
for  purely  teaching  purposes,  a  lecture-room,  a  museum,  a  small  library,  and 
private  rooms  for  the  director  of  the  institute  and  his  assistant.  The  left  wing 
of  the  building  is  mainly  devoted  to  providing  accommodation  for  servants. 
It  also  contains  a  telegraph  office.  The  building,  altogether,  appears  to  be 
well  planned,  and  might  form  a  model  for  similar  institutions  in  other  towns. 


Hanging  in  Hot  Countries. 
Pellereau,  of  Mauritius,  gives  an  interesting  account  of  hanging  in  tropical 
climates  {Annal.  d'hyg.  PubL,  ser.  3,  tom.  xvi.  pp.  108-125,  1886).  Accidental 
or  homicidal  hanging  is  rare,  just  as  in  colder  countries.  Hanging  is  nearly 
always  suicidal,  and  is  the  mode  of  death  most  frequently  resorted  to  by  suicides. 
In  Port  Louis  (population,  60,000)  fifty  cases  of  suicidal  Ifanging  occurred  in 
six  years  (1878-1883).    This  mode  of  suicide  is  in  favor,  especially  among  the 
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inferior  classes  of  the  population,  the  Creoles  and  Indians.  The  better 
classes,  and  the  Chinese  in  Mauritius,  have  recourse  more  frequently  to  fire- 
arms or  poison.  Hanging  is  more  common  among  the  men  than  the  women. 
The  author  has  frequently  been  present  at  cases  of  judicial  hanging,  and 
has  carefully  observed  the  appearances  at  death  and  at  the  autopsy.  The 
phenomena  he  divides  into  three  successive  groups  or  stages  :  first,  a  short 
period  of  immobility ;  second,  a  period  of  tetanic  rigidity;  and  third,  a  period 
of  clonic  convulsions.  Altogether  they  do  not  extend  over  more  than  two  or 
three  to  five  minutes.  The  onset  of  cadaveric  rigidity  is  somewhat  retarded. 
The  post-mortem  appearances  are,  in  general,  similar  to  those  seen  in  other 
countries.  In  answering  the  question  whether  the  hanging,  in  a  doubtful 
case,  has  taken  place  during  life,  the  author  lays  stress  on  swelling  and  lividity 
of  the  face ;  tongue  between  the  teeth,  enlarged  and  excoriated ;  excoriations 
on  the  superior  and  inferior  extremities  ;  evacuation  of  semen ;  staining  of 
the  scrotum  and  buttocks  with  urine  and  feces ;  mark  of  the  cord ;  conges- 
tion of  the  brain  and  its  envelopes ;  congestion  of  the  larynx,  trachea,  bronchi, 
and  lungs;  congestion  of  the  jejunum,  ileum,  and  kidneys;  dislocation  of  the 
atlas.  These  appearances  may  be  all  present  in  one  case.  Sometimes  they 
are  nearly  all  absent.  In  such  a  case  the  trickling  out  of  the  saliva  from  the 
mouth,  and  the  presence  of  fragments  of  food  in  the  larynx,  trachea,  bronchi, 
and  oesophagus,  as  also  the  existence  of  petechiae  on  the  inferior  extremities, 
and  collapse  of  the  lungs,  may  be  looked  for. 
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Recent  Prevalence  of  Cholera  in  Europe. 

Dr.  Buchanan,  F.R.S.  the  Medical  Oflicer  of  the  Local  Government 
Board  of  England,  has  presented  to  his  Board  a  report,  giving  (1 )  account  of 
the  prevalence  of  cholera  in  Europe  in  1884  and  1885;  (2)  account  of  the 
International  Conference  which  was  held  at  Rome ;  (3)  abstract  reports  on  the 
condition  of  English  ports  and  other  districts  in  relation  to  their  security 
against  cholera;  (4)  some  recent  researches  into  the  pathology  of  cholera. 
The  first  subject  only  can  be  referred  to  in  this  number. 

An  important  part  of  the  report  on  cholera  prevalence  is  a  statement  by 
Dr.  Thorne  of  the  behavior  of  this  disease  in  different  European  countries. 
Much  care  has  been  taken  to  make  this  as  complete  as  possible,  but  at  the 
time  of  its  preparation  the  French  Government  had  not  issued  their  official 
report,  except  so  far  as  relates  to  Paris. 

(1884)  In  France  the  disease  first  appeared  at  Toulon,  when,  on  June  23, 
1884,  it  was  announced  that  fourteen  deaths  had  taken  place.    The  disease  was 


I 


PUBLIC    HEALTH.  599 

soon  recognized  to  be  epidemic  cholera,  but  some  doubt  still  remains  as  to 
the  means  by  which  it  was  introduced.  In  the  first  instance  it  was  supposed 
to  have  been  conveyed  by  the  "Sarthe/'  a  French  transport  which  had 
recently  returned  from  Cochin  China,  two  cases  of  the  disease  having  occurred 
on  April  1  and  2, 1884,  while  the  vessel  was  at  Saigon ;  but  it  was  ascertained 
that  the  patients  were  set  ashore,  the  vessel  disinfected,  and  no  other  cases 
occurred  during  the  subsequent  forty-five  days  that  the  vessel  took  to  reach 
Toulon.  Search  was  therefore  made  for  other  means  of  introduction  of  the 
disease,  when  it  was  found  that  other  transports  returning  from  China  had 
also  had  cases  of  cholera  on  board.  A  considerable  exodus  from  Toulon  took 
place,  the  disease  rapidly  extended  to  Marseilles,  and  speedily  increased  in 
these  two  cities,  the  public  press  returning  somewhat  over  880  fatal  attacks 
in  Toulon,  and  not  very  far  from  2000  in  Marseilles.  Monsieur  Guerard,  an 
engineer,  says  that  the  most  neglected  portions  of  the  town  of  Marseilles  in 
point  of  cleanliness  were  those  which  were  most  fatally  affected. 

As  cholera  diminished  in  the  south  of  France,  it  manifested  itself  in  the 
north,  beginning  at  Yport,  a  small  fishing  village  on  the  coast  of  Normandy, 
where  the  disease  was  imported  by  the  arrival,  on  September  28,  of  two  of  the 
crew  of  the  "Louise  Marie"  from  the  port  of  Cette.  An  interesting  account 
by  Dr.  Guibert,  of  Havre,  supplies  material  which  enables  the  diffusion  of 
the  disease  in  this  town  to  be  understood. 

By  November  1  the  town  of  Nantes  had  been  invaded,  and  a  few  days  later 
deaths  from  cholera  occurred  in  Paris,  altogether  938  persons  dying  in  the 
latter  city.  The  total  number  of  deaths  known  to  have  occurred  during  1884 
in  France  amounts  to  some  5000. 

In  Italy  considerable  precautions  were  taken  by  the  government  to  prevent 
the  introduction  of  disease  into  that  country ;  they  were  of  the  usual  quaran- 
tine kind,  and  are  described  by  Dr.  Thome  at  some  length.  Among  these 
precautions  was  the  removal  from  Toulon  of  Italian  operatives  in  a  vessel 
especially  s^nt  for  the  purpose,  these  people  being  detained  in  quarantine  be- 
fore being  allowed  to  land  at  any  Italian  port.  Nevertheless,  one  Italian 
workman  returning  from  that  city,  and  after  having  undergone  the  required 
quarantine,  developed  cholera  at  Spezia,  and  other  deaths  occurred  among 
the  soldiers  forming  the  sanitary  cordon  round  the  village  of  Pancalieri  at 
the  foot  of  Monte  Viso,  where  some  Italian  workmen  from  Toulon  had  been 
taken  ill.  In  the  meantime  cholera  had  appeared  in  Cuneo  on  June  28th, 
Livorno  on  July  14th,  Porto  Maurizio  on  July  17th,  Genoa  on  July  19th,  and 
Turin  on  July  20th.  The  disease  rapidly  spread,  and  reached  Naples  by 
August  27th. 

With  a  view  to  confining  the  disease  in  Spezia,  there  were  provided  a 
military  cordon  on  shore,  and  a  maritime  cordon  in  the  bay,  supported  by 
gunboats,  but  it  was  largely  evaded,  and  it  is  stated  that  within  two  days  of 
the  official  announcement  of  the  epidemic  in  Spezia,  no  less  than  six  thousand 
of  the  inhabitants  fled  from  the  place.  In  September  there  was  a  great  in- 
crease in  the  severity  of  the  epidemic  and  in  its  diffusion,  numerous  deaths 
occurring  in  the  province  and  city  of  Genoa,  in  the  provinces  of  Parma.  Ber- 
gamo, Cuneo,  Massa,  Carrara,  and  Caserta. 

In  the  city  of  Genoa  cholera  was  attributed,  according  to  local  correspond- 
ents, to  the  use  of  polluted  water  supplied  by  the  aqueduct  of  the  Nicolai 
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Society,  tlie  source  of  which  is  near  Busalla,  where  cholera  had  been  very 
prevalent,  and  in  this  water  it  is  stated  the  clothes  of  cholera  patients  had 
been  washed.  The  municipality  ordered  the  Nicolai  Society  to  discontinue 
the  supply  of  this  water. 

Eome  remained  free,  but  the  disease  extended  to  the  Adriatic  provinces  of 
Rovigo  and  Ferrara,  and  outbreaks  occurred  in  some  of  the  more  scattered 
portions  of  the  peninsula,  a  single  death  also  occurring  in  Palermo. 

In  Naples  the  disease  manifested  itself  with  the  greatest  severity,  by  the 
end  of  September  5700  cholera  deaths  having  taken  place  in  the  city,  in 
addition  to  520  deaths  in  other  parts  of  the  province.  The  disease  is  believed 
to  have  been  introduced  into  Naples  by  Sicilian  workmen  from  Marseilles 
who,  after  having  been  subjected  to  quarantine,  arrived  in  Naples  on  August 
3d,  and  took  up  their  quarters  in  the  Porto  district,  of  which  the  sanitary  cir- 
cumstances were  most  defective.  They  were  subsequently  removed  to  a 
floating  lazaretto,  but  it  is  believed  the  removal  came  too  late,  for  two  days 
afterward  the  first  case  of  cholera  occurred  in  the  city.  Tlie  four  districts  of 
the  city  most  severely  affected  were  those  notoriously  the  most  unhealthy  and 
filthy. 

The  epidemic  in  Italy  was  maintained  up  to  the  middle  of  October,  but 
terminated  at  the  end  of  that  month.  The  total  fatality  of  the  disease  in  that 
country,  judged  from  the  various  sources  to  which  Dr.  Thorne  had  access, 
being  11,500  persons;  but  this  number.  Dr.  Thorne  remarks,  falls  short  of  the 
actual  mortality  from  this  disease,  which,  according  to  a  report  of  the  Ministry 
of  the  Interior  at  Rome,  caused  a  total  of  27,030  cases,  and  14,299  deaths. 

In  Spain,  where  quarantine  regulations  were  strictly  enforced,  cholera  also 
made  its  appearance,  invading  first  Novelda  and  Monforte,  two  inland  towns 
in  the  Mediterranean  province  of  Alicante,  where  deaths  occurred  late  in 
August  or  early  in  September.  Subsequently  Elche,  in  the  same  province, 
was  attacked,  and  on  the  18th  of  September  cholera  appeared  in  the  coast 
town  of  Alicante.  There  is  reason,  however,  for  believing  this  port  to  have 
been  invaded  at  an  earlier  date,  the  disease  being  imported  by  a  vessel  from 
Algiers,  which  had  amongst  its  passengers  a  family  from  Cette,  who  took  up 
their  abode  in  a  house  where  cases  of  cholera  subsequently  appeared. 

The  disease  thus  spread  in  the  provinces  of  Alicante,  Tarragona,  and 
Lerida,  and  at  the  end  of  November  deaths  were  recorded  in  Toledo  and  in 
the  coast  province  of  Valencia,  and  finally,  in  December,  four  deaths  occurred 
at  Vergel,  close  to  the  northern  boundary  of  the  province  of  Alicante.  In 
all,  intelligence  was  received  of  274  cholera  deaths  in  Spain  during  1884. 

In  England,  in  1884,  on  three  occasions  ships  arrived  with  cases  of  cholera 
on  board,  or  with  persons  who  were  convalescent  from  attacks  of  cholera;  the 
sufferers  were  in  each  instance  removed  to  hospital,  and  there  was  no  subse- 
quent case  of  cholera  on  shore. 

(1885)  During  the  following  year  (1885),  in  the  beginning  of  June,  cholera 
was  publicly  announced  to  be  prevailing  in  Spain,  the  cases  being  situated  in 
Castellon,  Valencia,  and  Mercia,  and  a  few  cases  in  Madrid,  the  three  coast 
provinces  neighboring  to  that  of  Alicante,  which  suffered  from  the  disease  in 
1884.  Before  this  announcement,  however,  it  was  known  that  a  dangerous 
epidemic  of  some  sort  prevailed  at  Xativa,  in  the  province  of  Valencia,  and 
that  there  were  other  cases  in  the  southwest  portion  of  the  same  province. 
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Portugal  and  France,  moreover,  had  declared  Spain  to  be  infected,  and  quaran- 
tine measures  were  imposed.  During  June  the  disease  spread  rapidly  in  each 
of  the  above  provinces,  attacking  a  number  of  cities,  including  the  cities  of 
Cienpozuelos,  Cartagena,  Saragossa,  Aranjuez,  Cuen^a,  and  Toledo,  and  the 
provinces  of  Huesca,  Saragossa,  Cuen^a,  Alicante,  Toledo,  and  Teruel. 

During  July  the  epidemic  increased  both  in  severity  and  in  the  area  of  its 
diffusion,  and  in  August  the  infected  area  included  further  the  provinces  of 
Gerona,  Navarre,  Logrono,  Burgos,  and  Palencia  to  the  north,  Almeria  to  the 
extreme  south,  Salamanca  on  the  west,  and  Valladolid  and  Guadalajara  toward 
the  centre  of  the  kingdom.  The  month  of  September  exhibited  a  consider- 
able decrease  in  the  intensity  of  the  epidemic,  but  Dr.  Thorne  observes  that 
the  extent  and  suddenness  of  the  decrease  cannot  have  been  anything  like 
as  great  as  would  appear  from  the  published  statistics. 

Altogether  338,685  cases  were  reported,  and  119,620  deaths.  Of  the  large 
Spanish  towns  Aranjuez  was  by  far  the  most  severely  stricken.  Within  only 
one  month  19.8  per  cent,  of  the  nominal  population  suffered,  and  10.1  per 
cent,  died  of  cholera. 

Gibraltar  had  altogether  34  cases,  and  25  deaths ;  the  disease,  according  to 
Surgeon-Major  Staples,  resembling  in  its  incidence  the  epidemic  of  1865,  the 
poor  quarters-being  mainly  attacked,  where  impurity  of  air  from  overcrowding, 
faulty  sanitary  circumstances,  the  impurity  of  drinking  water,  and  unwhole- 
some food  supplies  were  associated  with  its  prevalence. 

It  is  noteworthy  that  with  a  population  of  some  24,000  persons  the  cholera 
deaths  in  Gibraltar  amounted  to  23,  whereas  in  the  neighboring  Spanish  town 
of  Linea,  with  only  about  half  as  large  a  population,  no  less  than  194  fatal 
attacks  occurred. 

The  necessity  of  bringing  food  supplies  from  Linea  into  Gibraltar,  which  is 
entered  daily  by  some  4000  persons  from  Spain,  rendered  it  impossible  to 
prevent  communication  between  these  two  places,  and  no  measures  of  land 
quarantine  or  other  restrictions  on  the  movements  of  the  population  were 
attempted. 

In  1886  the  disease  lingered  during  the  first  few  months  at  Algeciras,  in 
the  province  of  Malaga  and  at  Tarifa. 

In  France,  in  1885,  there  was  no  record  of  cholera  until  August  2d,  when 
12  fatal  attacks  were  reported  in  Marseilles.  From  this  date  the  disease 
rapidly  extended,  lasting  until  the  middle  of  September,  and  causing  1039 
deaths.  In  Toulon  a  fatal  case  occurred  on  August  8th,  and  subsequent  cases 
were  reported  even  as  late  as  October,  making  a  total  of  314  deaths. 

During  October,  1885,  deaths  from  a  disease  resembling  cholera  were 
reported  as  having  occurred  in  the  department  of  Finisterre,  in  November 
three  cholera  deaths  were  reported  from  the  Pyrenees  Orientales,  and  early 
in  the  same  month  the  disease  also  appeared  in  the  neighborhood  of  Quem- 
per,  being  apparently  introduced  into  this  district  from  Toulon  by  the  arrival 
of  seamen  on  furlough  from  war  ships  or  transports  from  Tonquin. 

In  Italy,  in  1885,  a  few  cases  of  cholera  occurred  at  Gaeta  in  January,  and 
from  that  time  till  August  1st  no  cases  are  known  to  have  occurred.  In  this 
month  cases  were  reported  in  the  following  provinces  :  Naples,  Massa,  Genoa, 
Oremona,  Porto  Maurizio,  Venice,  Parma,  Piacenza,  AlTissandria,  Modena, 
and  Caserta.     On  September  6th  cholera  appeared  in  Palermo,  the  capital  of 
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Sicily,  causing  a  serious  mortality  during  that  month,  but  diminishing  during 
October.  The  epidemic  occasioned  2287  deaths,  while  in  the  rest  of  the 
province  of  Palermo  further  deaths  to  the  number  of  672  occurred,  a  smaller 
number  of  deaths  taking  place  in  other  parts  of  the  island.  During  September 
other  Italian  provinces  were  invaded,  in  the  majority  the  outbreaks  being 
trivial;  but  in  the  provinces  of  Eeggio  Emilia,  Rovigo,  and  Ferrara  they 
were  more  serious.  The  official  report  issued  by  the  Minister  of  the  Interior 
gives  account  of  6397  attacks,  and  3459  deaths  among  the  inhabitants  of  Italy 
during  1885. 

In  the  latter  part  of  the  year  the  disease  subsided,  and  from  the  end  of 
October  until  December  23  no  further  intelligence  was  forthcoming;  but  at 
that  date  a  few  cases  occurred  in  the  city  of  Venice,  and  others  in  the  rest  of 
the  province. 

(1886)  For  the  first  three  months  of  1886  there  was  no  information  of  cholera 
in  Italy,  but  in  the  beginning  of  April  cases  were  reported  on  the  coast  at 
Brindisi  and  Manopoli,  others  during  the  month  occurring  in  the  surround- 
ing country.  Again,  a  few  cases  were  reported  on  May  1  in  Venice,  and  the 
mortality  continued  until  the  close  of  May,  when  there  had  been  276  cases 
and  151  deaths  in  this  place. 

England  remained  free  from  cholera  during  1885  and  1886,  but  in  a  few 
instances  vessels  arriving  from  foreign  infected  ports,  having  had  on  board 
deaths  from  cholera  or  diarrhcea,  were  dealt  with  under  the  cholera  order  of 
1883. 

Dr.  Buchanan  notes  that  Dr.  Thorne  "gives  some  instructive  and  signifi- 
cant illustrations  of  the  relation  between  filth  and  our  present  cholera  epi- 
demic ;  he  further  shows  that  each  country  which  had  been  invaded  received 
the  disease  by  its  littoral  provinces,  and  he  tells  how  countries  which  profess 
to  take  strict  quarantine  precautions  have  suflfered ;  some  very  severely,  and 
others  (it  would  seem)  not  at  all,  the  latter  resembling  in  this  respect  our  own 
country,  which  imposes  no  quarantine  whatever  against  cholera  upon  any  of 
the  multitude  of  vessels  which  reach  its  shores  from  the  infected  countries." 

Account  will  be  given  of  the  other  subjects  in  the  report  in  the  next  num- 
ber of  this  journal. 

Recent  Inoculations  of  Smallpox  Virus. 

The  Gazette  Medicale  de  Nantes  relates  the  history  of  smallpox  from  which 
the  inhabitants  of  Tanganika  suffered  so  long.  Whole  villages  were  de- 
stroyed by  this  terrible  disease,  and  though  lymph  had  several  times  been 
brought  from  Europe,  it  had  always  failed  to  produce  any  result  in  those 
vaccinated.  At  last  it  was  determined  to  try  inoculation  with  smallpox 
matter.  Five  hundred  persons  were  inoculated ;  of  these  none  died,  the 
majority  had  three  pustules  at  the  site  of  inoculation,  some  had  two,  or  even 
one  pustule,  but  all  had  fever,  a  few  somewhat  severely.  The  material  for 
inoculation  was  taken  from  a  smallpox  patient,  a  child  who  had  an  attack  of 
discrete  variola,  and  the  lymph  from  its  pustules  was  inoculated  into  all  who 
came.  The  same  happened  in  other  towns;  in  only  one  case  did  the  person 
die  after  being  inoculated,  and  he  was,  probably,  incubating  smallpox  at  the 
time  of  the  operation.     In  one  village,  in  forty-eight  hours,  over  five  hundred 
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were  inoculated,  and  since  that  time  only  four  persons  in  that  village  have 
died  from  variola,  none  of  them  being  willing  to  submit  to  inoculation. — 
Journal  d'Hygilne,  vol.  ii.,  No.  529. 

Inspection  of  Meat  in  Pakis. 

In  Paris  the  police  are  charged  with  the  duty  of  regulating  the  sale  of  meat^ 
and  inspecting  all  meat  sold  within  the  city.  The  law  which  is  concerned 
with  the  suppression  of  fraud  with  regard  to  provisions  was  passed  in  1851, 
but  the  decree  of  the  prefect  of  police  of  1879  is  that  under  which  the  police 
act  for  the  seizing  and  condemning  of  meat.  There  are  57  inspectors,  and 
before  they  can  be  admitted  they  must  pass  an  examination  on  some  veteri- 
rinary  subject,  and  also  a  practical  examination  at  a  slaughter-house  in  Paris. 
No  butcher's  meat  of  pork,  fresh,  salted,  or  smoked,  may  enter  Paris  without 
previously  being  inspected,  save  in  very  small  quantities.  The  meat  must 
only  enter  by  certain  gates,  or  during  certain  hours ;  all  meat  found  to  be  unfit 
for  consumption  is  seized  at  once  and  destroyed  at  the  expense  of  the  owner, 
except  when  he  requires  it  to  be  returned  to  him  for  industrial  purposes,  it  is 
then  sprinkled  with  oil  of  turpentine,  or  some  other  chemical,  to  prevent  its 
being  used  for  food.  It  is  sold  to  horse-killers  when  quite  unfit  for  food,  but 
when  only  contaminated  it  is  handed  to  the  guardians  of  the  Jardin  des 
Plantes  for  the  use  of  the  animals.  Other  provisions,  also,  undergo  a  rigorous 
inspection  under  the  same  law,  but  by  a  different  class  of  inspectors,  who 
report  to  the  Municipal  Laboratory  of  Chemistry.  There  are  twenty  inspec- 
tors, and  two  are  attached  to  each  of  the  ten  sections  of  the  city.  They 
examine  provisions  in  the  markets  and  in  the  shops,  and  they  are  also  pro- 
vided with  a  microscope  and  reagents  for  testing.  If  the  goods  are  really  bad 
they  are  destroyed  at  once ;  if  only  adulterated  they  are  analyzed,  and  the 
owners  punished  by  fines,  or  even  imprisonment.  The  inspectors  report 
every  day,  and  record  all  the  work  performed  in  each  section  of  the  city. — 
British  Medical  Journal,  January  8,  1887. 


The  Etiology  of  "  Charbon,"  and  the  Drainage  of  Marsh  Land. 

Messieurs  Bouley  and  Kaynal,  in  their  Dictionary  of  Veterinary  Medi- 
cine, give  their  views  with  regard  to  charbon. 

In  countries  where  marshes  occupy  a  large  surface,  charbon  is  most  often 
observed,  also  in  places  exposed  to  inundations,  or  where  there  is  much  stag- 
nant water :  and  again,  this  disease  produces  the  greatest  ravages  where  the 
drinking  water  is  brackish. 

Thus,  the  Sologne,  a  plateau  in  the  department  of  the  Loiret,  Loir  et  Cher, 
and  Cher,  is  the  chief  of  the  marsh  lands  of  France ;  it  consists  of  vast  ponds 
and  valleys  where  it  is  difiicult  for  the  water  to  flow  away,  and  which  are 
easily  transformed  into  marshes  during  the  heat  of  the  summer.  Next  in 
order  come  the  departments  bordering  on  the  sea,  also  the  marshes  of  the 
Dombe,  La  Bresse,  and  Breime. 

Again,  charbon  is  known,  not  only  in  France,  but  in  other  countries  of 
Europe  which  have  marsh  land.  M.  Verheyen  says  it  is  enzootic  in  Esthonia, 
Livonia,  and  Courland;  also  in  Poland  and  several  disfricts  of  Germany. 
Charbon,  he  remarks,  appears  every  year,  and  by  preference  attacks  those 
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auimals  which  live  in  fields  near  the  mouth  of  rivers,  or  where  the  ground  is 
swampy. 

In  Spain  charbon  is  enzootic  in  valleys  which  are  under  water  at  certain 
times,  and  in  Siberia  where  there  are  innumerable  lakes  and  swamps,  the 
animals  are  decimated  every  year  by  "jaswa,"  or  a  charbon  fever,  which,  in 
one  year,  killed  about  100,000  horses. 

The  method  adopted  in  many  countries  to  counteract  the  influence  of  the 
marshes  is  to  remove  all  flocks  and  herds  to  high  plateaus  in  the  mountains 
at  the  beginning  of  summer.  It  is  well  known  that  the  soil  of  marshes  is 
generally  flint-clay,  not  permeable  to  the  stagnant  water,  which  covers  its 
surface ;  they  are,  moreover,  always  more  or  less  muddy,  smelling  most  un- 
pleasantly, and  containing  a  number  of  aquatic  plants,  and  much  infuso- 
rial life;  besides  this,  all  marshes  exhale  carbonic  acid  and  sulphuretted 
hydrogen. 

The  miasma  produced  is  dependent  upon  the  temperature,  and  thus  during 
the  months  of  July,  August,  and  September,  the  marsh  lands  are  the  most 
unhealthy,  and  charbon  is  most  likely  to  appear.  When  the  bottom  of  the 
marsh  is  neither  completely  submerged  nor  completely  dry,  fermentation  is 
easily  induced,  the  conditions  most  favorable  for  the  development  of  charbon 
result,  and  a  septic  substance  is  introduced  into  animals  which  either  produces 
charbon,  or  some  allied  disease. — Journal  d^Hygilne,  vol.  ii..  No.  533. 


Eed  Cod. 

In  a  report  addressed  by  Dr.  Heckel,  of  Marseilles,  to  the  Ministre  de  la 
Marine  {Journal  cf Hygiene,  vol.  xi.  No.  521,  p.  462),  he  states  that  the  loss  to 
the  fisheries  and  fish  merchants  by  the  prohibition  of  the  use  of  "retZ"  cod 
amounts  to  at  least  twenty  million  francs,  and  he  has,  after  careful  considera- 
tion, come  to  the  conclusion  that  the  red  cod  is  not  always  poisonous,  indeed 
it  is  so  very  rarely ;  it  may  become  red  without  being  poisonous,  and  he  be- 
lieves that  the  red  color  of  the  cod  is  due  to  a  species  of  fungus.  A  Spanish 
newspaper,  the  Imparcial,  of  March,  1886,  gives  an  account  of  the  discovery 
in  1878,  in  the  United  States,  of  a  red  fungus  in  dried  cod,  which  was  ascribed 
by  the  commercial  world  to  the  use  of  Mediterranean  salt  for  preserving.  In 
1884,  Algiers  seems  to  have  suffered  from  the  same  disease,  and  the  same  year 
Berenger  Ferand  stated  that  in  Lorient  200  men  out  of  380  on  board  the  "  Ven- 
geance" had  been  attacked  after  eating  dried  red  codfish.  The  symptoms  were 
the  same  as  after  partaking  of  any  decomposed  article  of  food — serious  dis- 
turbance of  the  digestive  apparatus  and  more  or  less  disturbance  of  the  nervous 
system.     It  is  supposed  to  be  due  to  a  poisonous  alkaloid,  "ptomaine." 

Several  other  accounts  have  been  given  of  this  poison  or  species  of  rust 
which  is  found  in  dried  codfish,  amongst  them  is  a  publication  by  Drs.  Layet, 
Artyales,  and  Ferre,  of  Bordeaux.  They  say  that  on  the  surface  of  dried 
codfish,  affected  in  this  manner,  and  between  the  muscles  on  the  surface  are 
organisms  of  a  vegetable  character  which  cause  this  reddish  coloring.  They 
take  the  form  of  "sarcinse."  They  are  found  in  heaps  together  with  a 
granular  substance,  formed  from  remnants  of  tissue  :  they  are  most  numerous 
near  the  crystals  of  salt,  and  they  seem  to  penetrate  with  the  salt  in  between 
the  muscles  and  decompose  the  tissue. — Deutsche  Vierteljahrsschriftf.  off.  Ge- 
■sundheitspfleg.,  Bd.  18,  No.  4,  S.  633. 
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Carpus,  morphology  of,  211 

Cases,  twenty-two  cottage,  467 

Cataract,  extraction  of,  264,  560 

Centres,  the  primary  optic,  520 

Cephalalgia  pharyngo-tympanica,  541 

Cervix,  hypertrophy  of  vaginal  portion  of,  593 

Charbon,  etiology  of,  603 

Cheyne,  bacteriology,  101,  422 

Chlorosis,  treatment  of,  533 

Cholera,  recent  prevalence  of,  in  Europe,  598 

Choroiditis  disseminata,  origin  of,  563 

Circulation,  portal,  changes  in  the,  539 

Clavicle,  excision  of,  for  carcinoma,  485 

Cocaine  in  ophthalmic  surgery,  455 

Coccyx,  excision  of,  250 

Cochlea,  primary  disease  of  the,  568 

Cod,  red,  604 

Cohn,  Hygiene  of  the  Eye  in  Schools,  487 

Concretions,  intestinal,  440 

Consumption,  treatment  of  sweating  of,  530 

Corpiis  uteri,  septic,  amputation  of,  for  puerperal 

disease,  583 
Cortex,  cerebral,  topography  of,  342 
Culver,  Refraction  and  Accommodation  of  Eye,  487 

"nATURINE,  action  of,  on  the  heart,  368 

■■-^     Dermatitis,  exfoliative,  577 

Deutschmann,  Suppurative  Meningitis   following 

Enucleation,  487  • 

De  Weckcr,  Treatise  on  Ophthalmology,  487 
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Diaphragm,  movements  of  the,  214 
Digitaline,  594 

Disease,  Bright's,  pathology  and  treatment  of,  234 
Disease,  chronic  Brighl's,  neuro-retinitis  and,  562 
Disease,  tubal,  590 

Diseases,  acute  febrile,  alcohol  in,  527 
Diseases,  heart,  calomel  in,  535 
Diseases,  heart,  nitroglycerine  in,  531 
Diseases,  industrial,  304 

Diseases,  puerperal,  relation  of  gonorrhoea!  infec- 
tion to,  287 
Dressing,  subiodide  of  bismuth  as  a,  200 


EAR,  epileptiform  symptoms  from  disease  of  the, 
565 
Ear,  recently  described  anatomy  of  the,  568 
Ear,  middle,  atrophy  of  the,  413 
Electrolysis,  removal  of  hair  by,  575 
Endocarditis,  ulcerative,  55 
Enucleation  and  exenteration,  561 
Ergot,  297 

Ernst,  experimental  research  upon  rabies,  321 
Eruption,  scarlatiniform,  following  injuries,  278 
Eruptions,  medicinal,  275,  574 
Erysipelas,  intrauterine  transmissibillty  of,  286 
Erythema  multiforme,  278 

Ether,  sulphuric,  action  of,  upon  peripheral  ner- 
vous system,  444 
Eulyptol,  220 

Eye,  etiology  of  constitutional  diseases  of  the,  562 
Eye,  parasitical  diseases  of  the,  561 


T7ECAL  accumulation,  operation  for,  557 

^      Ferments,  urinary,  condition  of,  in  Bright's 

disease,  533 
Terrier,  Functions  of  the  Brain,  204 
Fever,  typhoid,  antifebrin  in,  535 
Fever,  typhoid,  sublimate  treatment  in,  540 
Fever,  typhoid,  laryngitis  of,  570 
Fever,  typhomalarial,  395 
Finlayson,  Clinical  Diagnosis,  197 
Foot,  mechanism  of  the  skeleton  of  the,  213 
Frost,  cocaine  in  ophthalmic  surgery,  455 
Fuchs,  Cause  and  Prevention  of  Blindness,  487 
Functions,  mammary,  development  of,  by  the  skin 
of  lying-in  women,  285 


GANT,  Science  and  Practice  of  Surgery,  203 
Gastrotomy,  572 
Gestation,  extrauterine,  electricity  in,  582 
GifFord,  Direction  of  the  Lymph-streams  in  the 

Eye,  487 
Gland,  thyroid,  pathology  of  the,  553 
Glioma,  retinal,  doctrine  of,  564 
Glucose,  new  tests  for,  237 
Glycogen,  formation  of,  218 
Glycosuria,  ephemeral,  548 
Goitre,  intraglandular  extirpation  of,  552 
Gowers,  Diseases  of  the  Nervous  System,  204 


n^MOGLOBIN^MIA,  233 

'-^    Hair,  removal  of,  by  electrolysis,  575 

Hammond,  Diseases  of  the  Nervous  System,  516 

Hanging  in  hot  countries,  597 

Hardy,  Diseases  of  the  Skin,  195 

Hearing,  defective,  in  railroad  operatives,  564 

Heart,  calomel  in  diseases  of  the,  535 

Heart,  electric  state  of,  on  vagus  stimulation,  522 

Heart,  sclerosis  of  valves  of,  235 

Heat,  febrile,  effect  of  fluids  on,  529 

Hemicrania,  antipyrin  in,  530 

Hemorrhage,  gastric,  535 

Hemorrhage,  middle  meningeal,  243 

Hernia,  oblique  inguinal,  253 

Hernia,  properitoneal,  253 

Hinsdale,  the  station  of  man,  478 

Hip,  dislocation  of  the,  550 

Homatropine,  action  of,  on  the  heart,  369 

Horsley,  topography  of  the  cerebral  cortex,  342 

Huber,  Pathological,  Histological,  and  Bacteriolo- 
gical Methods  of  Investigation,  191 

Hueppe,  Methods  of  Bacteriological  Investigation, 
191 

Hun,  cerebral  localization,  140 

Hutchinson,  Pedigree  of  Disease,  180 

Hj'drophobia,  prophylaxis  of,  594 

Hyoscine,  action  of,  on  the  heart,  369 

Hyoscyamine,  action  of,  on  the  heart,  369 

Hypertrichosis,  treatment  of,  576 

Hypnone,  528 

[CHTHYOL,  574 


Icterus,  investigations  concerning,  531 


Impetigo  contagiosa,  580 
Infection,  milk,  298 
Intussusception,  558 

TT-ELOID,  277,  576 

^*-     Kidney,  new  method  of  exposing,  556 

Knee-kick,  88 

T  ABYRINTH,  afi"ections  of  the,  568 

^-^    Landolt,  Ti-eatise  on  Ophthalmology,  487 

Landolt,  Refraction  and  Accommodation  of  Eye,  185 

Lane,  Operative  Surgery,  498 

Lanolin,  573 

Laparotomy,  255,  256,  259,  580 

Laryngology  and  rhinology,  journal  of,  570 

Larj-^nx,  ecchondroses  and  exostoses  of  the,  571 

Larynx,  influence  of  ether  upon  muscles  ot  the,  572 

Larynx,  intubation  of,  258 

Leucaemia,  the  organ  of  hearing  in,  268 

Lichen  ruber,  574 

Limbs,  gangrene  of,  551 

Literature,  recent  surgical,  240,  543 

Litholapaxy,  555 

Lithotomy,  suprapubic,  251 

Lobeline,  525 

Localization,  cerebral,  140 

Locomotor  ataxia,  treatment  of  pains  of,  225 

Lombard,  knee-kick,  88 

Lupus,  treatment  of,  272,  273,  578 
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MAISCH,  National  Dispensatory,  513 
Malleoli,  relative  development  of,  212 
Man,  the  station  of,  478 
Meat,  inspection  of,  in  Paris,  603 
Menstruation  in  monkeys,  593 
Micrococcus,  a  new,  539 
Microorganisms  and  acute  suppuration,  244 
Mollin,  274 

Monkeys,  menstruation  in,  593 
Mortuary,  a  new,  in  Berlin,  597 
Morris,  How  We  Treat  Wounds  To-day,  498 
Morris,  Surgical  Diseases  of  the  Kidney,  169 
Movement,  voluntary,  rhythm  of,  522 
Movements,  respiratory,  innervation  of,  525 
Muscle,  smooth,  regeneration  of,  522 
Muscle,  the  abductor  ossis  metatarsis  quinti,  519 
Muscle,  the  abductor  minimi  digiti  pedis,  519 
Muscles,  voluntary  contraction  of,  217 
Muscles,   extensor  proprius  digiti   and    peroneus 

digiti  quinti,  214 
Mycosis  fungoides,  578 
Myoma,  amputation  of  uterus  for,  296 

VTAPHTHALIN    in    affections    of    the    urinary 

■'-'     organs,  224 

Neck,  tumors  of,  248,  551 

Nettleship,  Case  of  Meningitis,  487 

Neuritis,  primary  degenerative,  538 

Neuro-retinitis  and  chronic  Bright's  disease,  562 

Nitroglycerine  in  heart  diseases,  531 

OBSTKUCTION,  intestinal,  laparotomy  for,  255 
(Esophagus,  stricture  of  the,  572 
Operation,  the  Alexander,  289 
Operation,  the  Porro,  282,  285 
Ophthalmia,  gonorrhoeal,  in  newborn  child,  289 
Organs,  double  sexual  and  urinary,  292 
Organs,  urinary,  naphthalin  in  affections  of,  224 
Otitis  interna,  pathology  of,  569 


pANCREAS,  surgery  of  the,  121 

■*-      Pepper,  System  of  Medicine,  174 

Pepsin,  523 

Pepsinogen,  523 

Peptones,  poisonous  action  of,  295 

Peritonitis,  treatment  of,  255,  533,  585 

Pilocarpine,  565 

Plexus,  brachial,  minute  anatomy  of  the,  521 

Pneumonia,  studies  in,  225 

Poisoning,  iodoform,  246 

Poisoning,  mushroom,  303 

Poisoning,  sublimate,  585 

Poisoning,  subnitrate  of  bismuth,  596 

Polypi,  fibrous,  complicating  the  puerperium,  585 

Polypus,  post-nasal,  epileptiform  seizures  from,  571  | 

Portio,  diagnosis  of  commencing  cancer  of,  592 

Potassium  iodide,  eruption  from,  275 

Pregnancy,  tumors  complicated  with,  281 

Process,  mastoid,  trephining  the,  566 

Prudden,  ulcerative  endocarditis,  55 

Psoriasis,  etiology  of,  276 

Pustule,  malignant,  treatment  of,  546 


RABIES,  experimental  research  upon,  321 
Race-character,  neural  spines  of  the  cervical 
vertebras  as  a,  211 
Rash,  iodoform,  277 
Refuse,  disposal  of,  301 
Retina,  anaesthesia  of,  262 
Retina,  chromatic  sensitiveness  of  the  periphery  of, 

265 
Reviews — 

Bastian,  Paralyses :  Cerebral,  Bulbar,  and 
Spinal,  204 

Berry,  Subjective  Symptoms  in  Eye  Diseases, 
487 

Brodeur,  Surgical  Intervention  in  Renal  Affec- 
tions, 514 

Bryant,  Operative  Surgery,  498 

Buck,  Reference  Handbook  of  the  Medical 
Sciences,  208 

Butlin,  Diseases  of  the  Tongue,  193 

Cohn,  Hygiene  of  the  Eye  in  Schools,  487 

Culver,  Refraction  and  Accommodation  of  Eye, 
487 

Deutschmann,  Suppurative  Meningitis  follow- 
ing Enucleation,  487 

De  Wecker  and  Landolt,  Complete  Treatise  on 
Ophthalmology,  487 

Ferrier,  Functions  of  the  Brain,  204 

Finlayson,  Clinical  Diagnosis,  197 

Fuchs,  Causes  and  Prevention  of  Blindness, 
487 

Gant,  Science  and  Practice  of  Surgery,  203 

German  Gynecological  Society  Transactions, 
505 

Gifford,  Direction  of  the  Lymph-streams  in  the 
Eye,  487 

Gowers,  Diseases  of  the  Nervous  System,  ^04 

Hammond,  Diseases  of  the  Nervous  System, 
516 

Hardy,  Diseases  of  the  Skin,  195 

Huber  and  Breker,  Pathological,  Histological, 
and  Bacteriological  Methods  of  Investiga- 
tion, 191 

Hueppe,  Methods  of  Bacteriological  Investiga- 
tion, 191 

Hutchinson,  Pedigree  of  Disease,  180 

Index-Catalogue,  207 

Landolt,  Refraction  and  Accommodation  of 
Eye,  185 

Lane,  Operative  Surgery,  498 

Morris,  How  We  Treat  Wounds  To-day,  498 

Morris,  Surgical  Diseases  of  the  Kidney, 
169 

Nettleship,  Case  of  Meningitis,  487 

Pepper,  System  of  Medicine,  174 

Sajous,  Diseases  of  the  Nose  and  Throat,  201 

Schafier,  Diseases  of  Women,  210 

Sharkey,  Spasm  in  Chronic  Nerve  Disease, 
511 

Smith,  Operative  Surgery,  498 

Stille  and  Maisch,  National  Dispensatory,  513 

Treves,  Anatomy  of  Intestinal  Caual  and  Peri- 
toneum in  Man,  18^ 

Treves,  Manual  of  Surgery,  209 

Von  Arlt,  Diseases  of  the  Eye,  487 


608 


INDEX. 


Keviews— 

Von  Ermengen,   Recent  Investigations  Con- 
cerning the  Cholera  Microbe,  191 
A''on  Zeissl,  Pathology  and  Treatment  of  Syph- 
ilis, 515 
Warren,  Healing  of  Arteries  after  Ligature,  512 
Weisse,  Practical  Human  Anatomy,  190 
Richey,  atrophy  of  middle  ear,  413 
Rubella,  17 

CAJOUS,  Diseases  of  the  Nose  and  Throat,  201 

^     Scarlatina  following  injuries,  278 

Scars,  hypertrophied,  treatment  of,  277 

Schafier,  Diseases  of  Women,  210 

Scleroderma,  clinical  study  of,  577 

Section,  mesial,  of  a  pregnant  woman,  287 

Senn,  surgery  of  the  pancreas,  121 

Sensation,  luminous,  heat  the  retinal  intermediate 

of,  267 
Sharkey,  Spasm  in  Chronic  Nerve  Disease,  511 
Shepherd,  ainhum,  137 
Sinus,  maxillary,  acute  suppuration  in,  572 
Skerritt,  actinomycosis  hominis,  75 
Skin,  trophoneurosis  of,  274 
Sloan,  excision  of  clavicle  for  carcinoma,  485 
Smallpox,  inoculation  of  virus  of,  602 
Smith,  Operative  Surgery,  498 
Smith,  waking-numbness,  410 
Snakes,  poisonous,  nature  and  action  of  venom  of, 

296 
Sparteine,  sulphate  of,  224 
Spine,  cervical,  treatment  of  caries  of,  249 
Squint,  the  amblyopia  of,  563 
Squire,  typhomalarial  fever,  395 
Station,  the,  of  man,  478 
Stewart,  albuminuria,  34 
Stille,  National  Dispensatory,  513 
Stomach,  cancer  and  ulcer  of,  535 
Strabismus,  origin  of,  266 

Stricture,  organic,  in  white  and  colored  races,  259 
Suppuration,  acute,  and  microorganisms,  244 
Surgery,  abdominal,  584 
Surgery,  antiseptic,  258 
Surgery,  brain,  244 
Surgery,  hepatic,  556 
Surgery,  ophthalmic,  cocaine  in,  455 
System,  genito-urinary,  epiblastic  origin  of  the,  215 
System,  peripheral  nervous,  action  of  ether  upon, 
■  444 


TARSUS,  morphology  of,  211 
Tetanus,  249,  545 
Therapeutics,  cutaneous,  pastes  in,  578 
Tissue,  muscular,  action  of  lime,  potassium,  and 

other  salts  on,  297 
Tract,  motor,  character  of  muscular  contractions 

evolved  by  excitation  of  various  parts  of,  216 
Treves,   Anatomy  of  Intestinal   Canal  and  Peri- 
toneum in  Man,  183 
Treves,  Manual  of  Surgery,  209 
Tuberculosis,  injection  of  lactic  acid  in,  571 
Tuberculosis,  genital,  in  women,  586 
Tumor,  sarcomatous,  of  bowel,  254 
Tumors  complicated  with  pregnancy,  281 
Tumors,  malignant,  arsenic  in  treatment  of,  247 
Tunica  vaginalis,  pathology  of  haematocele  of,  251 
Turning,  cause  of  difficulty  in,  288 
Tyrotoxicon,  302 


TTRETHAN,  224 

*-'     Urine,  clinical  value  of  uric  acid  sediment  ia 

the,  540 
Urine,  diabetic,  examination  of,  534 
Urine,  diabetic,  formic  acid  in,  239 
Urine,  influence  of  venous  stasis  on  the,  524,  541 
Urine,  normal,  acetone  in,  239 
Urine,  reactions  of,  after  use  of  naphthalin,  239 
Urine,  significance  and  determination  of  globulin 

in  the,  542 
Uterus,  amputation  of,  for  myoma,  290 
Uterus,  forcible  tearing  out  of  the,  582 
Uterus,  the  pregnant  and  parturient,  279 

YASELINE,  hypodermatic  use  of,  530 
'      Veins,  varicose,  treatment  of,  549 
Virginity,  signs  of,  in  an  exhumed  body,  293 
Von  Arlt,  Diseases  of  the  Eye,  487 
Von  Ermengen,  Recent  Investigations  Concerning 

the  Cholera  Microbe,  191 
Von  Zeissl,  Pathology  and  Treatment  of  Syphilis, 
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TAKING-NUMBNESS,  410 

Warren,  Healing  of  Arteries  after  Ligature, 
212 
Water,  effects  of,  at  different  temperatures,  291 
Weisse,  Human  Anatomy,  190 
Whooping-cough,  treatmea*-<(f,  629,  671 
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